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DECLARATI ON FOCR THE RECCRD OF DECI SI ON

SI TE NAVE

Bunker Hi Il Mning and Metal lurgical Conplex Site
LOCATI ON

The Site is a twenty-one square nmle area located in Shoshone County, Idaho. The cities of
Kel l ogg, Srelterville, Wardner and Pinehurst are located within the Site.

STATEMENT COF BASI S AND PURPCSE

Thi s deci sion docunent presents the renedial actions selected by the U S. Environnental
Protecti on Agency (EPA) and the |Idaho Departnment of Health and Wl fare (IDHW for the

Non- popul ated Areas of the Bunker H Il Mning and Metal |l urgical Conplex Site, as well as those
aspects of the Popul ated Areas that were not addressed in the Residential Soils Record of

Deci si on (August, 1991). The remedy was chosen in accordance with CERCLA, as anended by SARA
and, to the extent practicable, the National Contingency Plan. This decision is based on the
Bunker H Il Sitewide Admnistrative Record file for this Site. The Adm nistrative Record |ndex
is available in the EPA Region 10 Records Center and the Kellogg Public Library.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis site, if not addressed by

i npl enenting the response actions selected in this Record of Decision (ROD), nmay present an

i mm nent and substantial endangernent to public health, welfare, or the environnent.

DESCRI PTI ON OF THE REMEDY

The remedi al actions described beloww || elimnate, or reduce to acceptable levels, the
exposure pathways at the Site. Together this ROD, and the Residential Soils ROD, prescribe a
protective site-wide renedy for the Bunker HII Mning and Metal lurgi cal Conplex Site.

The highlights of the selected renedial actions are presented bel ow by Subarea:

I Hllside Renedial Actions

Revegetation of Hillside areas with | ess than 50% cover

Contour terracing of eroded Hillsides

Er osi on control structures

Re-establish riparian habitat



Snelterville Flats

Mtigation of eroding tailings in the SFCDR fl| oodway

Consol idation of selected jig tailings into the A

Establish soil barriers in contam nated areas and revegetate
Central |npoundnent Area (ClA)

Consolidation of jig tailings removed during other renedial actions
Closure with a low perneability cap

Renove material accunul ations from 1982 Snelter cleanup and consolidate within the Snelter
d osure

Rel ocate slag pile to either C A or Snelter Conpl ex

Col l ection and treatnent of "Cl A seeps"
. Page Pond

Move tailings fromWst Page Swanp to Page Pond and cap
Page Pond

Cap Page Pond benches with residential soils

Mai ntai n access controls (fencing)

Channel inprovenents to Hunbol dt and Grouse O eeks

Snel ter Conpl ex and M ne Qperations Area (MA)

Reprocess, recycle or treat all Principal Threat naterials
Renmoval and recycling of sal vageable itens

Denol i sh structures

Decont am nate structures not denolished

Cap Lead Snelter and Zinc Plant with | ow perneability cap
Coll ect and treat Lead Snelter and Zinc Plant closure |eachate

Pl ace contam nated naterial under caps (phosphoric acid plan debris, boneyard material s,
contami nated soils, etc.)

Treat acid mne drainage fromthe Bunker HIl Mne in the Central Treatnent Plant prior to
di scharge to Wetlands treatnment system

Recover and treat ground water in Governnent Qulch



Rel ocate A-1 gypsumpond to CA

Cap A-4 gypsum pond, or consolidate within the A
O ose solid waste landfills

Ri ght s- of - Wy

I nmpl erent access controls, and provide for a barrier consistent with |and use or
renoval / r epl acenent

Conmmerci al Buil dings and Lots

Barriers, or renovals, consistent with land use on all property with | ead concentrati ons
over 1000 ppm

Residential Interiors

Conti nue bl ood | ead nonitoring

Residential Interiors

Conti nue high efficiency vacuum | oan program

Clean all homes exceedi ng 1000 ppm | ead house dust after renedia
actions are conpl eted

Home interiors of children identified through health screening will be evaluated, and if
needed, site specific renediation inplenented

Devel op and i nplenent interior dust nonitoring programevaluated, and if needed, site
speci fic renediation inplenented

Fut ure Devel oprent in Non-popul ated Areas
I mpl erent renedi al actions based upon current |and use

Through institutional controls, install necessary barrier when | and
use changes

Constructed Wetland Treatnent Systens

Col l ected Water Wetland in Snelterville Flats for treatnent of selected surface water
sources, Cl A seeps, and Governnent Qul ch groundwater, 74 acres in size

G ound water wetland in Pinehurst narrows for treatnent of ground water, 34 acres in size
Public Water Supply Considerations

Abandon and cl ose potentially contam nated wells

Provi de an alternative source of water for any well used for drinking water

Operations and Mai ntenance Requirenents



wat er

Provide for |ong-term 8\ of sel ected renedi al actions

Institutional Controls

Envi ronnental Heal th Code

Per f or mance st andards

Educati onal prograns

Testing and nonitoring

Educati onal prograns

Moni t ori ng

Ar

Surface wat er

G ound wat er

Bi ol ogi cal Paraneters
STATUTORY DETERM NATI ONS

The selected renedy is protective of human health and the environnment, will conply with federa
and state requirenents that are legally applicable or relevant and appropriate (unless the
contingent wai ver discussed in Section 10.2 is invoked), and is cost-effective. The selected
remedy utilizes alternative treatnent and resource recovery technol ogi es to the maxi num extent
practicabl e. Because this remedy will result in hazardous substances remnaining onsite above
heal t h-based levels, a revieww ||l be conducted within the fiveyears after commencenent of
remedi al actions to ensure that the renmedy continues to provi de adequate protection of human
heal th and the environnent.
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RECORD OF DECI SI ON SUMVARY

Site Nane: Bunker Hill Mning and Metallurgical Conplex Site
Locati on: Shoshone County, |daho

1 SITE DESCR PTI ON

The Bunker H Il Mning and Metal | urgi cal Conplex Superfund Site (Site) is located in Shoshone
County, in northern ldaho, at 47 5 north latitude and 116 10' west longitude (Figure 1-1). The
Site lies in the Silver Valley of the South Fork of the Coeur d' Alene R ver (SFCDR). The Silver
Valley is a steep nountain valley that trends fromeast to west approxi mately 2,250 feet above
nmean sea level. Interstate H ghway 90 crosses through the valley, approximately parallel to the
SFCDR.

The U.S. Environmental Protection Agency (U S. EPA) and |daho Departrment of Health and Wl fare
(IDHW (the agencies), have designated a 2lsquare-mle study area as the Site for purposes of
conducting the Renedial Investigation/Feasibility Study (R/FS), which has been divided into
Popul at ed Areas and Non-popul ated Areas. This Record of Decision (ROD) addresses contam nated
Non- popul ated Areas of the Site and those aspects of the Popul ated Areas not covered under the
Resi dential Soil ROD (August 30, 1991). The Site includes the town of Pinehurst on the west and
the town of Kellogg on the east (Figure 1-2) and is centered on the Bunker H Il industrial

conpl ex. The Site has been inpacted by over 100 years of mining and 65 years of snelting
activity.

Soils, surface water, ground water, and air throughout the Site have been contam nated by heavy
netals, to varying degrees, through a conbi nation of airborne particul ate deposition, alluvial
deposition of tailings dunped into the river by mning activity, past waste di sposal practices,
and contam nant migration fromonsite sources. nsite sources include the industrial conplex,
tailings and other waste piles, material accunulation sites, barren hillsides, and fugitive dust
source areas |ocated throughout the Site. Qher contam nants include Polychlorinated Bi phenyl s,
PCBs, and Ashestos. The industrial conplex consists of:

1 The nmine, nmlling, and concentrating operations (This area is designated "A' on Figure
1.3)

A large tailings inpoundnent area (B)

A lead snelter (O

A phosphate fertilizer plant (D)

Three sulfuric acid plants (E)

An electrolytic zinc plant (F)

Several |arge hazardous nmaterials accunul ation sites created throughout the Site's history
to store both mine and mll tailings, snelter wastes, and by-products

Q her onsite sources of contamination will be discussed later in the text.



2 SITE H STORY AND ENFORCEMENT ACTI VI TI ES
2.1 SITE H STORY

The Bunker H Il Superfund Site enconpasses 21 square mles along Interstate 90 in the Silver
Val l ey area of Northern lIdaho (Figure 1-2). The Site enconpasses the now i nactive Bunker H |l
M ni ng Conpl ex and forner netallurgical and snelting facility (the Bunker H Il Conplex); the
cities of Kellogg, Pinehurst, Smelterville, and Wardner; and the residential areas of Page,

El i zabeth Park, and Ross Ranch

The Bunker H Il Site is part of the Coeur d"Alene Mning District located in northern |daho and
western Montana. Mning for lead, zinc, silver, and other netals began in 1883. The first mll
for processing lead and silver ores at the Bunker H Il Conplex was constructed in 1886 and had a
capacity of 100 tons of raw ore per day. Qher mlls subsequently were built at the Bunker Hil
Conmpl ex and the mlling capacity ultimately reached 2,500 tons per day.

Before the wi despread use of ponds to contain nilling waste products, tailings were often

di sposed of in local surface waters. The South Fork of the Coeur d' A ene River received
tailings in this manner fromnunerous mnesand mlls in the Silver Valley both in and upstream
of the Site. Dans constructed to retain tailings within the floodplain of the SFCDR as well as
subsequent fl oodi ng caused the tailings to be spread throughout the valley floor.

The first tailings inpoundnents in the Silver Valley were |ocated at the Bunker H I Conpl ex.
The Bunker H Il mne tailings inpoundnent, known as the Central |npoundnent Area (ClA) was
originally constructed in 1928. The ClAis contained in a ring dike structure built on mne

waste rock and other materials. It is presently 60 to 70 feet high, divided into three najor
cells, including the east cell, the gypsumpond and the slag pile. A snall portion of the east
cell is presently in use and receives acid mne drainage fromthe Bunker HIl mne which is

subsequently punped to the Central Treatnent Plant (CTP) for pH adjustnent and netal s renova
prior to discharge to Bunker Creek. In 1926, the 70 acre Page Pond tailings inmpoundnent,
located within the Site, began operation. It is currently closed, although a wastewater
treatnent plant, including four unlined | agoons and a 17 acre stabilization pond, was
constructed on the inpounded tailings and is in operation. Upstreamm nes were using tailings
ponds by the 1960s.

From 1886 until 1917, the |lead and silver concentrates produced at the Bunker H Il Conplex were
shipped to offsite snelters for processing. Construction of the |ead snelter began in 1916 and
the first blast furnace went online in 1917 producing | ead, cadm um silver, and alloys of these
heavy netals. Over the years, the snelter was expanded and nodified. At the tinme of its closure
in 1981, the lead snelter had a capacity of over 300 tons of netallic |ead per day. Snelting
operations resulted in fugitive and stack em ssion of netals and sul fur dioxi de which were
deposited throughout the Site

An electrolytic zinc plant was put into production at the Site in 1928. The zinc plant was
owned and operated by the Sullivan Mning Conpany;until 1955, both the Bunker H Il and Sullivan
M ni ng Conpany and Hecla M ning Conmpany had a 50%interest in the Sullivan Mning Conpany. By
1956, the zinc plant was wholly owned by Bunker HIIl. Two sulfuric acid plants were added to
the zinc facilities in 1954 and 1966, and one sulfuric acid plant was added to the | ead conpl ex
in 1970. Wen it was closed in 1981, the zinc plant's capacity was approxi mately 310 tons per
day of cast zinc. A phosphoric acid plant was constructed at the Site in 1960 and a fertilizer
plant was built in 1965. The prinary products fromthese plants were phosphoric acid and
pellettype fertilizers conposed of varying mxtures of nitrogen and phosphorus. The industria
conpl ex ceased operation in 1981 except for limted mning and nilling operations which resuned
from 1983 through 1986, and later from 1988 until 1991, as described bel ow.



The Kel | ogg-based Bunker H Il and Sullivan M ning Conpany, incorporated in 1887, was the
original owner and operator of the Bunker H Il Conplex. |In 1956, the Bunker H Il and Sullivan
M ni ng Conpany changed its nane to the Bunker Hi |l Conpany and in 1968, Qulf Resources &

Chem cal Conpany (Q@ulf) of Houston, Texas, nerged with the conpany. Qulf operated the Bunker
HI1l mne and snelter facilities until late 1981, when it shut down the entire facility.

As a result of damming the river to inpound tailings fromflow ng downstream the reworking of
jig tailings, historic snelter conplex waste discharge and runoff as well as the periodic
flooding of the river, waste naterial |aden with lead, zinc, cadm um arsenic and ot her heavy
nmetal s was deposited onto the valley floor. Surface water, ground water, and soils have al
been inpacted by netal s contami nation

By the early 1970s, emissions fromthe | ead snelter and zinc plant, including sulfur dioxide,
total suspended particulates, |ead and other heavy netals, contributed significantly to

contami nation of the surrounding area. Al though both the lead snelter stacks utilized a
baghouse to capture particulates, stack lead emssion rates at the facility averaged from 10
tons per nmonth to about 15 tons per nonth through the 1960s. After a Septenber, 1973 fire in

t he baghouse at the lead snelter nain stack, air pollution control capacity was severely reduced
and there was a dramatic increase in emssions. Total particulate em ssions of about 25 to over
140 tons per nonth, containing 50 to 70 percent lead, were reported fromthe tinme of the fire

t hrough Novenber 1974. During the first three nmonths of 1974, approxinately 73 tons of |ead per
month were emtted into the environnent, with airborne lead |l evels as high as 30 m crograns per
cubic neter on a nonthly average being reported. The baghouse was reconstructed in m d-1974.
(InterimSite Characterization Report, 1986.)

The i mmedi ate health effects of increased total |ead em ssions followi ng the baghouse fire were
observed in 1974 and 1975 U. S. EPA-Silver Valley Lead Health Studies. These conprehensive
public health studies docunented el evated blood |l ead | evels in a significant nunber of children
N nety-eight percent of 179 one to nine year old children living in the highest exposure area
near the snelter had bl ood | ead | evel s above 40 micrograns per deciliter (g/dl), while forty
percent exceeded 80 g/dl. One of the children tested, who had a blood |ead | evel of 164 g/dl
subsequently sued the Bunker H |l Conpany in 1977 for |ead poisoning and related injuries.

QG her children with high blood | ead levels also were plaintiffs in that lawsuit as well as a
later simlar action. Utinmately, the cases were settled. |In Cctober 1981, Qulf Resources &
Chem cal Corporation agreed to pay several of these children approximately $8.8 mllion through
an ongoing trust fund. Yoss et al. v. The Bunker H | Conpany et al., Gv. No. 77-2030 (D.

I daho, 1981). Blood |ead testing has continued at the Site with the results summarized in
nunerous U S. EPA and IDHWreports, as described in Section 2.2 below. In 1977, a 715 foot tal
stack was constructed at the lead snelter and a 610 foot tall stack was installed at the zinc
plant in an effort to disperse contam nants fromthe conpl ex. The stacks decreased sul fur

di oxi de concentrations in the late 1970s, although building ventilation and fugitive em ssions
were estimated to be at |east as great as the stack em ssions. The snelter and ot her Bunker

H 11 Conpany activities ceased operation in late 1981. At that tine, portions of the snelter
conpl ex were sal vaged for various materials, and scrap

On Novenber 1, 1982, the Bunker Limted Partnership (BLP) purchased the Bunker H Il Conplex and
related real property from@ilf. At that tine Qulf changed the name of the Bunker H || Conpany
to the Pintlar Corporation, which remains in existence to this date. Bunker H Il Properties,
Inc., a Delaware corporation, is the general partner of BLP. There were originally four limted
partners of BLP. H F. Magnuson, Sinplot Devel opnent Corporation, Hagadonel daho, Inc. and Jack
W Kendrick, all of whom al so owned varying anounts of stock in Bunker H Il Properties, Inc.

Si npl ot Devel opnent Corporation subsequently withdrew fromBLP. Since 1984, there have been
several transfers of the limted partnership interests in BLP and exchanges of stock in Bunker

H 1l Properties, Inc. to several newy created corporations of the original limted partners as



well as to other related or affiliated entities.

BLP's 1982 acquisition fromQulf included the Bunker H Il mne and rel ated snelter conpl ex
facilities, a 50%interest in the Star Unit Area (with Hecla M ning Conpany controlling the
other 50%, the Crescent Silver Mne, approxinately 24,500 acres of tinberland i n Shoshone
County and Kootenai County, ldaho and Pend Oreille County, Washington, and approxinately 9, 500
acres of real property in and around Kellogg, Idaho, including the 350 acre Bunker Hi Il Conpl ex
and nountai nous property it leases to the Gty of Kellogg for the Silver M. Ski Area. BLP also
took over the fornmer Bunker H ||l Conpanyheadquarters offices in Kellogg

BLP reopened the CGrescent Silver Mne in late 1983, and operated it until md-1986. BLP
incorporated Crescent Silver Mnes, Inc. on July 20, 1984, and Syringa Mnerals Corporation
(Syringa) on March 21, 1986, as whol | y-owned subsidiaries. BLP subsequently transferred certain
mning and real property holdings to Syringa, including the Bunker HIl Mne, the snelting and
refining facilities, concentrator, and wastewater treatnent plant. BLP transferred the Crescent
Mne to OGrescent Silver Mnes, Inc. On August 11, 1987, Syringa incorporated Mnerals
Corporation of Idaho (MJ), a Washington corporation, to which it transferred nunerous snelter
conpl ex hol dings, including but not limted to the lead snelter, zinc plant, silver refinery,
cadm um pl ant, phosphoric acid and phosphate fertilizer plant, sulfuric acid plant, and part of
the Central |npoundrment Area, while distributing MJ stock to BLP. On Decenber 31, 1987

Crescent Silver Mnes, and Syringa nerged into the Bunker H Il Mning Conpany (U.S.), Inc., a
whol | y- owned subsi diary of the Bunker H Il M ning Conpany, a Canadi an corporation incorporated
in British Colunbia on June 25, 1987.

The Bunker H Il Mning Conpany (U.S.), Inc. (BHVC) reopened the Bunker H Il mne in Septenber
1988, with financing obtained through the sale of $7.2 mllion of public shares of stock sold on
t he Vancouver Stock Exchange in May 1988. As the price of zinc rose in 1989, BHMC sold

addi tional shares of stock and raised nore capital for a planned expansi on of the m ne

Fol lowing a 1990 drop in prices for zinc, silver, and | ead, BHVC could no | onger neet financia
obligations. On January 17, 1991, BHMC filed for relief under Chapter 11 of the U S. Bankruptcy
Code and ceased operati ons.

BLP filed for Chapter 11 Bankruptcy protection on June 28, 1991. Al though BLP continued to
control over $20 mllion in tinberlands (in part encunbered by a nortgage of approxi mately $10
mllion) and other assets at the Bunker H | Conplex and throughout northern lIdaho, it filed for
bankruptcy as a result of litigation commenced in 1987 by @ulf Resources & Chem cal Corporation
over liability for the nedical and pension benefits of the forner Bunker H Il workers. Pintlar
Corporation and Qul f Resources & Chem cal Corporation v. Bunker Limted Partnership et al., No
90976 (Fourth Judicial District of Idaho). On June 13, 1992, Qulf succeeded in obtaining

prej udgnent attachment |iens on 24,500 acres of BLP' s tinberlands based on its $60 mllion claim
agai nst BLP for workers' pension and nedi cal paynents which Qulf alleged BLP was liable for as a
result of its breach of the 1982 purchase contract with Qulf. BLP filed for bankruptcy
protection shortly thereafter

BLP and BHMC are presently in the process of liquidating their assets and selling all of their
remai ning property pursuant to now final Bankruptcy Plans. As described in Section 2.5.3 bel ow,
a substantial portion of both BHMC s and BLP's assets are being used for cleanup of the Bunker
H 11 Conplex pursuant to Administrative Orders issued by U S. EPA

The Bunker H Il Conplex is still largely owned, operated, and controlled by BLP as the debtor in
possession along with its general partner BH Properties, Inc. and whol | y-owned subsidi ary,

M neral s Corporation of |daho, and by BHMC as the debtor in possession of the Bunker H Il mne
operating area. BHMC has sold several properties at the mne operations area to various
entities and individuals, including the Bunker H Il mne portal. BLP has sold certain other



property at the Bunker H Il Conplex and in and around Kellogg to various entities and
individuals. In addition, certain property of Mnerals Corporation was acquired by the Pintlar
Corporation pursuant to BLP' s confirnmed Chapter 11 Bankruptcy Reorgani zation Plan. BLP has al so
executed several options with Pintlar Corporation to sell property owned by it and its
subsi di aryM neral s Corporation of Idaho, including property surrounding the |lead snelter and
zinc plant. There are currently no known active mning or other mneral production activities
at the Bunker H Il Conpl ex.

Over the past 10 years, BLP, BHVC and their subsidiaries and predecessors have shipped a variety
of wastes offsite for salvage, recycling, and disposal. Thousands of tons of sludge, tailings
flue dust, and other wastes renain at the conpl ex.

Contami nation at the Site was characterized during Renedial Investigation/Feasibility Studies
(RI/FS) conducted from 1987 to 1992. Risks to human health were eval uated through the R sk
Assessnent Data Eval uation Report (RADER), October 1990, and the Hunman Health Ri sk Assessnent
(HHRA), May 1992. Risks to the environnment were evaluated in the Ecol ogi cal R sk Assessnent
(ERA), Novenber 1991.

2.2 |INTIAL | NVESTI GATI ONS

Contam nated air, soils, and dusts have been identified as contributors to el evated bl ood | ead
levels in children living in the Popul ated Areas of Site. Environmental nedia concentrations of
Site contam nants of concern in the Popul ated Areas are strongly dependent on distance fromthe
snelter facility and industrial conplex. Residential areas nearest the snelter conpl ex have
shown the greatest air, soil, and dust |ead concentrations; the highest chil dhood bl ood | ead
level s; and the greatest incidence of excess absorption in each of the studies conducted in the
| ast decade.

Health effects of environmental contamination were first docunented following the snelter

baghouse fire in 1973 and associated snelter em ssions in 1973 and 1974. 1In an August 1974
survey, 98 percent of the 1- to 9-year-old children living within 1 nmile of the snelter were
found to have blood lead levels in excess of 40 g/dl. The frequency of abnornal |ead absorption

(defined at the time as greater than or equal to 40 g/dl) was found to decrease w th increasing
di stance fromthe snelter. Several local children were diagnosed with clinical |ead poisoning
and required hospitalization. Lead health surveys conducted throughout the rest of the 1970s
confirned that excess blood | ead absorption was endemic to this community. Concurrent

epi dem ol ogi ¢ and environnental investigations concluded that atnospheric em ssions of
particulate lead fromthe active snelter were the prinary sources of environnental |ead that
affected children's blood lead levels prior to 1981. Contaminated soils were also found to be a
significant, secondary source of lead to children in the 1970s

Fol | owi ng | ead poi soning incidents in 1973-74, a nunber of activities were instituted to
decrease | ead exposures and uptakes in the comunity. Energency neasures were initiated to
reduce the risk of lead intoxication. These neasures included: chelation of children with

bl ood | ead over 80 g/dl, purchase and destruction of as many hones as possible within 0.5 nile
of the snelter, distribution of "clean" soil and gravel to cover highly contam nated areas,
initiation of a hygiene programin the schools, and reduction of anbient air |ead | evels through
reduction of snelter em ssions. Street cleaning and watering in dust-produci ng areas occurred
during several periods in the late 1970s. Subsidies were provided by the Bunker HI|l Conpany to
residents for the purchase of clean top soil, sand, gravel, grass seed, and water; thereby
pronoting sonme yard cover in the comunity.

An anal ysis of historical exposures to children who were two years old in 1973 suggests a high
risk to normal chil dhood devel opnent and nmetal accunul ation in bones because of extreme



exposures; these exposures coul d pose a continuing | ead body burden in these children because of
its long physiologic half life. Fenales who were two years of age during 1973 are now of

chil dbeari ng age and, even with maxi mumreduction in current exposure to |lead, the fetusmay be
at risk because of resorption of bone |ead stores in the young wonen. ATSDR is currently
evaluating the feasibility of reconstructing this cohort of individuals to determ ne their past
heal th experience. |f acconplished this mght lead to inproved health care through education of
both patient and physician.

Fol lowing snelter closure in late 1981, airborne | ead contam nati on decreased by a factor of
about 10, fromapproximately 5 g/nif3] to 0.5 g/nf3]. A 1983 survey of children's blood | ead

| evel s denonstrated a significant decrease in community exposures to | ead contam nation
however, the survey also found that several children, including sone born since 1981, conti nued
to exhibit blood |ead | evels in excess of recommended public health criteria. Acconpanying

epi demi ol ogi cal anal yses suggested that contam nated soils and dusts represented the nost
accessi bl e sources of environnental lead in the community.

Chi | dhood nean bl ood | ead | evel s have continued to decrease since 1983. These decreases are
likely related to a nation wi de reduction in dietary |ead; reduced soil, dust, and air levels in
the community; intake reductions achi eved through denying access to sources; and the increase in
fam |y and personal hygiene practiced in the comunity. The latter is reflected in the

i npl enentati on of a conprehensive Comunity Health Intervention Programin 1984 that encourages
i nproved hygi eni ¢ (housekeepi ng) practices, parental awareness, and special consultation on

i ndi vidual source control practices such as lawn care. The Community Health Intervention
Programwas initiated specifically to reduce the potential for excess absorptions and m ni m ze
total absorption in the population. Total blood | ead absorption anong the comunity's children
has been reduced nearly 50 percent since 1983. The incidence of lead toxicity (blood lead > 25
g/dl) has fallen from25 percent to less than 5 percent for children in the hi ghest exposure
areas. Recent blood | ead nonitoring hasshown approxi mately 20 percent of area children surveyed
exceed the blood lead | evel of 10 g/dl

2.3 REMEDI AL | NVESTI GATI ON FEASI BI LI TY STUDY (RI/FS)

The Site was placed on the National Priorities List (NPL) in Septenber 1983 (48 FR 40658).
RI/FS activities were initiated in late 1984 followi ng conpl etion of the 1983 Lead Heal th Study.

The Bunker H Il Site Characterization Report (SCR) was the first step in the R process. The
obj ective of the SCR was to descri be and anal yze existing infornation. The existing infornation
included files fromfederal, state, and | ocal agencies, as well as infornmation obtained from
past and present owners and operators of the industrial conplex. The SCR was then used to
identify data gaps and devel op work plans for the renedial investigation

In recognition of the history and conplexity of this Site, and the continuing need for active
health intervention efforts, the U S. EPA and | DHW devel oped an integrated project structure for
RI/FS activities. The Site was divided into two study areas, the Popul ated Areas and the

Non- popul at ed Areas. The Popul ated Areas include four cities, residential and comrercia
properties located within those cities, and other residential properties. The Non-popul ated
Areas include the snelter conplex, river floodplain, barren hillsides, ground water, surface
water, air, and industrial waste conponents of the Site

Wil e separate RI/FS efforts were initiated for each portion of the Site, U S. EPA retained
oversight and risk assessnent responsibilities for both portions. |DHW perforned the Popul at ed
Areas RI/FS. The Non-popul ate Areas RI/FS was perforned by @Qulf Resources & Chem ca
Corporation (Qulf U S A Corporation/Pintlar) under a May 1987 U S. EPA Adnministrative Oder on
Consent (1085-09-09-104). Subsequently, additional PRPs, including: Asarco |ncorporated



Cal | ahan M ni ng Conpany, Coeur d' A ene M nes Corporation, Hecla Mning Conpany, Stauffer
Managenent Conpany, Sunshine M ning Conpany, Sunshine Precious Metals Conmpany, and Union Pacific
Rai |l road participated in devel oping deliverables for the FS. Table 2-1 lists the mgjor

geographi c features and investigation enphases.

In order to thoroughly investigate the contam nation of Site wide soils, surface water, ground
water, and air, the Non-populated RI/FS Wrk Plan subdivided the Site into five nmajor areas:
Hllside Areas, Snelterville Flats, Page Pond, Central |npoundnent Area (CIA), and the Snelter
Conpl ex. Based upon a proposal by the PRPs to devel op a conprehensive FS, portions of the

Popul ated Areas not covered in the Residential Soil Feasibility Study (R /FS) prepared by CHM
HI1l for the IDHWwere addressed in the Non-populated RI/FS. These nodifications included: the
addi tion of areas not previously defined as separate areas, including rights-of-way (RON within
the Popul ated areas of the Site; currently undevel oped areas which are likely to be devel oped;
commercial buildings and lots; and, residential house interiors. An additional nodification was
the separation of the Snelter Conplex into two areas delineated in the RI/FS Wrk Plan as the
Snel ter Conplex and the Mne Qperations Area (MX). The identified subareas within the

Non- popul ated areas of the Site include:

H || side Area;

Snelterville Flats;

Central | npoundnent Area;

Page Pond;

Srrel t er Conpl ex;

M ne Qperations Area;

ROV w t hin the Non-popul ated Areas; and,
Fut ure Devel opnent.

NG A~®ODNE

2.4 H STORY OF CERCLA ENFORCEMENT | NVESTI GATI ONS

Since the beginning of mining in 1885 and snelting operations in 1917, large quantities of a
vari ety of waste products, including process tailings, flue dust, slag, and airborne em ssions
have been rel eased into theenvironnent at the Site. These wastes contain |ead, cadm um zinc,
copper, arsenic, antinmony, mercury, silver, and other netal elenents. Large quantities of these
waste products remain in the environment in and around the Bunker H Il Superfund Site, including
in the residential soils within the popul ated areas of the Site.

U S. EPA began its CERCLA enforcenent investigations at the Site in 1983. Since that tinme, US.
EPA has conducted nunerous investigations regarding those persons or parties which nay be
responsi bl e for the paynent or response costs pursuant to Section 107(a) of the Conprehensive
Envi ronnent al Response, Conpensation and Liability Act (CERCLA), 42 U S. C. 9607(a). Several
conpani es have been identified by U S. EPA as potentially responsible parties (PRPs) for the
Site. The U.S. EPAis continuing to investigate additional parties which nay be liable for the
cleanup costs at the Site. Table 2-2 lists the current PRPs for the Site and the dates they
were notified.

The PRPs represent a conbination of past and present property owners, owners and operators of
the various snelting, processing, and production facilities located within the industrial

conpl ex, and upstream m ni ng conpani es responsi ble for discharges of mne and mll tailings into
the South Fork of the Coeur d' Al ene River that have contributed to the contanination of the
Site.

The current upstream mi ning conpany PRPs include Asarco, Inc., Hecla Mning Conpany (al so named
as a PRP on the basis of 50%interest in the Sullivan M ning Conpany, which owned and operated
the zinc plant), Coeur d' Alene Mnes Corporation and Callahan M ni ng Conpany (which nerged in



1991), Sunshine M ning Conmpany and its wholly-owned subsidiary Sunshine Precious Metals, Inc.
(currently in Chapter 11 Bankruptcy reorganization), Silver Bow, Inc., and H ghland Surprise
Consol i dat ed- M ni ng Conpany.

US EPAis also continuing to investigate a nunber of other mning conpanies which previously

conducted mning activities upstreamof, or within, the Bunker HIl Site. In addition to
investigating the potential liability of these conpanies, U S. EPA is investigating the
potential liability of other owners, operators and generators at the Site

U S. EPA has determned that selection or initiation of remedial action for the Site should not
be del ayed pending an investigation of additional PRPs.

2.5 REMOVAL AND RESPONSE ACTI ONS

The presence of elevated | evels of nmetals, such as lead, zinc, cadmum and arsenic in the soil
ground water, and surface water, is a result of the historic mning, mlling, and snelting
activities in the valley. In order to mnimze or elimnate contam nant exposures and upt akes
U S. EPA has devel oped and i npl enented several renoval and enmergency response actions for the
community within the Site.

Pursuant to U S. EPA's renoval action authority under Sections 104 and 106(a) of CERCLA. 42

U S. C. 9604 and 9606(a), U S. EPA has perfornmed, required, and overseen the performance of five
residential area renobval actions, including renoval of contam nates soils fromresidential yards
and dust control in the residential areas of the Site. U S EPA also issued two Adm nistrative
O ders, pursuant to Section 106(a) of CERCLA, 42 U.S.C 9606(a), in 1989 and 1991, to several of
the Bunker H Il PRPs for performance of renoval activities at the Bunker H Il Conpl ex

2.5.1 Residential Area Renoval Actions

U S EPA performed two renoval actions at the Site, in 1986 and 1989. |n 1990, 1991, and 1992
the PRPs jointly funded additional residential area renpval actions, with U S. EPA and | DHW
perform ng oversight activities.

In 1986, 16 public properties (parks, playgrounds, and roadshoul ders) were selected for an

i mredi at e renoval action because these properties contained high concentrations of |ead and were
frequented by nmany area children. This action, conducted by U S EPA consisted of placing a
barrier between children and the underlying contam nated soil. Six inches of contam nated
materials were excavated, and clean soil, sod and/or gravel were inported for replacenent.
Excavated naterial was tenporarily stored within Site boundaries at property owned by the |daho
Transportati on Departnent (1TD).

In 1989, U.S. EPA and | DHWconducted the first residential soil renoval action at the Site,

begi nning a program of four consecutive years of residential soil renoval actions perforned
during the summer nonths each year. The programprioritized yards that had a | ead concentration
greater than or equal to 1,000 ppm and housed either a young child or a pregnant woman. This
action consisted of removing 6 to 12 inches of contam nated material fromyards and replacing it
with clean naterial. Contam nated soils were again stored at the |ITD property within Site
boundaries. |In 1989, yard soil replacenent was conpleted at 81 honmes and 2 apartnment conpl exes
within the Popul ated Areas of the Site

In 1990, U. S. EPA began di scussions with a nunber of the PRPs for continuation of the
residential soil renoval programand rel ated response actions. U S. EPA requested that the PRPs
jointly fund and performthe renoval action under U S. EPA and | DHWoversight. Though
negoti ations continued for several nonths, no agreenment was reached. On May 15, 1990, U S. EPA



issued the PRPs an Administrative Order (U S. EPA Docket No. 1090-05-25-106), which ordered the
PRPs to performthis work. U S. EPA subsequently negotiated an Administrative O der on Consent
(U S. EPA Docket Nunmber 1090-05-35-106) with eight of the PRPs (Qulf Resources & Chenica
Corporation, Hecla Mning Conpany, ASARCO Inc., Stauffer Chenical Conpany, Callahan M ning
Corporation, Coeur d' A ene Mnes Corporation, Sunshine Precious Mtals, Inc., and Union Pacific
Rai |l road) for paynent of approxinmately three million dollars to U S. EPA for performance of the
1990 residential soil renmoval action. Yard soil renoval and replacenent for an additional 130
yards were performed in 1990. Excavated soils fromthis renoval action were stored at the Page
Ponds tailings inmpoundnent.

In July of 1991, an Administrative Order on Consent (U S. EPA Docket No. 1091-06-17-106(a)) was
entered into between U . S. EPA and nine PRPs (Qulf Resources & Chem cal Corporation, Hecla M ning
Conmpany, ASARCO, Inc., Stauffer Chemical Conpany, Callahan M ning Corporation, Coeur d' A ene

M nes Corporation, Sunshine Precious Metals, Inc., Sunshine M ning Conpany, and Union Pacific
Rai lroad) that required the PRPs to performthe residential soil renoval program Approxi mately
100 yards were cl eaned up under the Order during the summer and fall of 1991, and the PRPs al so
agreed to undertake Site wide dust control actions; nonitor air, ground water and surface water
enhance the fire fighting capability at the industrial conplex; and provide funding to purchase
hi gh-ef ficiency vacuuns for loan as part of the Health Intervention Program As in 1990
excavated soils were stored at the Page Ponds tailings inpoundnent.

On July 29, 1992, U S. EPA entered into a Administrative Oder on Consent (U.S. EPA Docket No
1092- 04- 14-106) with the sane nine PRPs, requiring these PRPs to performthe fourth consecutive
residential soil renmoval action at the Site. This Order also requires the PRPs to renove and

rel ocate contami nated soil tenporarily stored on | TD property from previ ous renoval actions to

t he Page Pond Tailings inpoundnent, undertake dust control activities, performnonitoring
activities, provide up to $20,000.00 to fund the Panhandl e Health District's |lead intervention
program conduct repair work at properties cleaned up under the July 1991 QAC, and provide

di sposal and transportation services (and replacenent soil) for contam nated soil excavated from
resi dential and comrerci al properties within the Site.

2.5.2 Non-popul ated Area Response Actions

On Cctober 24, 1989, U.S. EPA issued an Admnistrative Unilateral Oder (U S. EPA Docket Nunber
1089- 10-21-106) pursuant to CERCLA S 106(a) agai nst Bunker Limted Partnership, Mnerals
Corporation of Idaho, Bunker Hll Mning Co. (US.), Inc., and Qulf Resources & Chenica
Corporation. U'S. EPA ordered these parties to imrediately respond to rel eases and threats of
rel eases of hazardous substances at the Bunker Hill Conplex which the U S. EPA determ ned were
required to protect the public health or welfare or the environnent, and to address risks to the
public health or welfare or environnent which the Agency for Toxic Substances and D sease
Registry had identified fromits investigation of the Site. Actions required by the O der

i ncluded i nmedi ate cessation of salvaging activities onsite, establishnment of site access
restrictions, devel opnment of a dust control plan, and stabilization and contai nment of the
copper dross flue dust pile and other hazardous substances at the Bunker H I Conpl ex

On Cctober 1, 1990, U.S. EPA entered into an Administrative Order on Consent with Qulf Resources
& Chem cal Corporation, and Hecla M ning Conpany (U.S. EPA Docket No. 1090-10-01-106) for the
performance of hillside stabilization and revegetati on work. The Order requires erosion contro
by reestablishing a native, coniferous forest and understory vegetative cover to approxi mately
3,200 acres of barren hillsides and to performterrace repair and construction of detention
basins, and repair of the eroding hillside areas in Wardner and Snelterville.

To control contam nated sedinment transport fromthe hillside areas, and to facilitate
establ i shing vegetation, over forty mles of terraces have been constructed to date. A total of



one half mllion trees have beenpl anted on barren hillside slopes during 1991 and 1992
Approxi mately 350,000 trees are scheduled to be planted in 1993

17,000 square yards of geotextile blankets have been installed along the Snelterville Sl opes and
6, 000 square yards al ong the Wardner slopes. The blankets help stabilize the soil and sl ows
erosion. A nunber of |arge detention basins have been constructed i n Deadwood Qul ch, Magnet

@il ch, Governnent @l ch, and the Page M ne area to control erosion and sedi nent | oadings from
those areas to SFCDR

Several abandoned mine dunps in the hillside area have been regraded and planted w th adapted
vegetation. In June, 1992, work to recontour and revegetate the Silver Bow area was conpl et ed
Approxi mately 40 acres of barren hillside were revegetated with grass, trees and shrubs.

Approxi mately 60% of the Page M ne Area was revegetated with grass and approxi mately 10, 000
trees were planted. The remai nder of the Page Mne area will be revegetated during the 1993

pl anti ng season

To protect certain residential properties fromerosion a 2,600 foot rock-Ilined diversion channe
and 600 feet of sediment retention structures have been constructed in the Snelterville area.
Cribbing walls and other sedinent retention structures have al so been installed in Wardner and
Kel | ogg

On Septenber 27, 1991, U S. EPA issued an Administrative Unilateral Oder to the Bunker Limted
Partnership, Mnerals Corporation of Idaho, and Bunker HIl Mning Co. (US.), Inc. (US EPA
Docket No. 1092-09-15-106) which directed i nmediate actions to cleanup and prevent rel eases of
hazar dous substances at the Bunker H Il Conplex, including the copper dross flue dust pile,
nmercury sludge and aci d tanks, PCB-contam nated el ectrical transforners, acid mne drainage,
lead tailings and dust, and other waters continuing to be released at the conplex. The Oder

al so prohibits salvage activities, responsible for a serious fire on Septenber 23, 1991, which
destroyed the mine rock house and concentrator conveyor system and damaged ot her m ne buil di ngs.

Work under this Order has proceeded with funding comng primarily fromthe bankruptcy estates of
the Bunker Limted Partnership (BLP) and Bunker H Il Mning (BHM (U S.). |In addition, certain
portions of the work at the Bunker H ||l Conplex are being funded or perforned by Pintlar and

@il f. To date, approximately 935,500 pounds of nmercury acid sludge were renoved froma |arge
storage tank while about 360 druns containing such naterials were also renoved and taken to a
hazardous waste landfill in Arlington, O egon.

Approxi mately 130 transformer carcasses that had been stored i n the phosphate plant were

recently taken to an approved facility for disposal. Transforners and electrical equipnent
containing PCB oil were renoved fromthe Bunker H Il mine in the spring of 1991, prior to shut
down and flooding of the mine. The transforners were drained and properly disposed of. In

addition, 40 druns of PCB oil stored in the conpany warehouse were renoved and incinerated at an
offsite facility.

Wrk to relocate 25,000 cubic yards of Copper Dross Flue Dust (CDFD) from Magnet Qulch to an
area in the Snelter Conplex protected fromrunoff comenced in April 1992, and was conpleted in
June, 1992. The nachine shop at the |l ead snelter was denolished and the CDFD was noved to the
nmachi ne shop's concrete pad. The CDFD contains about 40% | ead, 11% arsenic and 9% zinc, and
wi Il undergo further treatment and stabilization before final disposal. Treatability studies
are being perforned on the COFD in order to determ ne an appropriate cenent based stabilization
m xture for treatment.

Fol | owi ng renoval of the CDFD from Magnet Qul ch, tenporary pipes were installed on the east side
of Magnet @ulch to carry runoff fromthe A-1 Gypsum Pond to a diversion ditch and i nto Deadwood



@il ch

Actions taken to control contam nated wi ndbl own dust include thirty-six acres stabilized with

rock surface arnoring and 142 acres stabilized by chemical polyner sealing, including portions
of the A Qher areas have received approxi mately 6 inches of organic anmendments to pronote
revegetation efforts.

2.5.3 U'S EPA CERCLA Cost-Recovery and Enforcenent Litigation

As di scussed above, U. S. EPA has undertaken a variety of investigatory, response, and
enforcenent actions regarding the rel ease of hazardous substances at the Bunker H Il Superfund
Site. Although certain response actions have been funded by the PRPs, U S. EPA has incurred
approximately $21 mllion in response costs through August 1992. U S. EPA has recovered over
$6.27 mllion fromthe PRPs as follows: $1.44 nillion froma 1989 Partial Consent Decree with
Qlf and from@ulf's repaynment of over $1.65 nillion of U S EPA s RI/FS oversight costs. In
addition, US. EPA received $3.18 nillion as a cashout paynent from eight PRPs pursuant to the
1990 Administrative Order on Consent discussed previously.

In 1989, U.S. EPA recovered $1.44 nillion (included in the totals above) from@ilf for the
Agency' s perfornmance of the 1986 Fast Track renoval action to renove and repl ace | ead

contam nated soil from public playgrounds, road shoul ders and other public areas accessible to
young children. These funds were recovered through a Partial Consent Decree entered on Decenber
5, 1989, in a cost recovery action filed in the United States District Court for the District of
Idaho. United States v. Qulf Resources & Chenmical Corporation et al., Gvil No. 89-3067 (D.

I daho) .

U S. EPA al so receives yearly oversi ght paynments from Qul f under the 1987 Administrative O der
on Consent issued by U S. EPA for performance of the renedial investigation and feasibility
study (RI/FS) for the Non-popul ated Areas of the Site. Through February 1992, these paynents
have anounted to $1.65 mllion (included in the totals above). The Non-popul ated Areas RI/FS
was conpleted in May 1992, and U S. EPA issued the Proposed Plan for renmedial action of the
Non- popul ated Areas on June 12, 1992. The Populated Area RI and the Residential Soils FS were
conpleted in 1991. U S. EPA issued a ROD in August 1991 which set forth the selected renedia
action for cleanup of residential yard soils, at an estimated cost of $40 mllion

On July 2, 1990, the U.S. District Court in Idaho granted U. S. EPA s Decenber 1988 petition to
unseal the court files in Yoss v. Bunker H | Conpany et al., Gv. No. 77-2030 (D. Idaho). See
In the Matter of a Petition by the United States of Arerica to Unseal The File in Yoss v. Bunker
H 1l Conpany et al., CGv. No. 77-2030 (D. lIdaho, Case No. Ms-3505, July 2, 1990). U S. EPA
subsequently copied and reviewed the files in this 1977 child | ead poi soning case, which contain
a variety of docunents and materials pertaining to the Septenber 1973 bag house fire at the
Bunker Hi Il lead snelter. US. EPA al so subsequently obtained the parties' trial exhibits from
this case, discovery nmaterials and other rel evant docunents, which U S. EPA has used in

devel oping a variety of reports and docurments pertaining to the Site.

From January to March, 1991, U S. EPA filed liens on properties owned by BLP and MJ within the
Site, to help secure U. S. EPA s clains agai nst these conpani es for past cleanup costs. The
liens were filed pursuant to Section 107(1) of CERCLA, 42 U S.C. S 9607(1).

On July 13, 1992, the U S. Bankruptcy Court in Spokane entered an Order confirmng the Bunker
Limted Partnership's (BLP) Chapter 11 Reorganization Plan. |In Re Bunker Limted Partnership
No. 91-02087K11 (Spokane, Wa). The final Plan required BLP to deposit additional funds
(approxinmately $5 mllion) into its "EPA Renediation Account” to bring the total in the account
to $7 mllion. In January 1992, the Bankruptcy Court ordered BLP to deposit $2 mllion into



this account. These funds will be used by BLP to performcleanup activities pursuant to the
Sept enber 27, 1991, Administrative Order issued by U S. EPA. After paynents to certain other
creditors, BLP is required to deposit an additional $6 mllion into the account as part of U S.
EPA' s post-confirmation claim

The Chapter 11 Reorganization Plan also requires BLP to liquidate its remaining assets,

including 3,700 acres of tinberland not yet sold, 9,500 acres of land in and around Kell ogg,

I daho, 6,000 acres of which are within the Site, and upon which U S. EPA previously filed |liens.
From the proceeds of these future sales, BLP is required to deposit $6 mllion into the U S EPA
Renedi ati on Account (in addition to the $7 mllion) to be used to performresponse actions at
the Site. To the extent the liquidation of BLP' s estate generates additional funds, there will
be a pro rata distribution to the unsecured creditors, of which U S EPAis the |argest creditor
($100 mllion Al'l owed Unsecured dain.

US EPAis currently overseeing BLP's cleanup activities pursuant to the Septenber 27, 1991,
Adm nistrative Order. Several mllion dollars have been spent since January 1992 fromBLP' s

U S. EPA Renedi ation Account. As described in Section 2.5.2 above, these funds have been used
for relocation of a large copper dross flue dust pile in Magnet Qul ch, renoval of nercury sl udge
barrels, treatnent of acid mne drainage, disposal of acid wastes and contam nated equi prent at
the Bunker H Il conplex, and dust suppression work.

U S. EPA also issued the Septenber 1991 Section 106 Order to the Bunker H Il M ning Conpany
(U.S.), Inc. (BHWC), owner and operator of the Bunker H Il and CGrescent Mnes. After BHVC

decl ared bankruptcy, U S. EPA negotiated the renoval of PCB transforners fromthe mne before it
fl ooded when power to the dewatering punps was turned off. BHMC s Liquidation Plan was
confirned by the Idaho Federal District Bankruptcy Court in August 1991. Bunker H I M ning
Company (U.S.), Inc., (Chapter 11 Bankruptcy, GCv. No. 91-00161, Coeur d'Al ene, |daho).

BHMC s Liquidation Plan provides that, after paynent of taxes, all proceeds will go as an

adm ni strative expense toward response actions perforned by U S. EPA for the Site. Al though
there are few val uabl e assets in BHMC s bankruptcy estate, U S. EPAis continuing to receive a
portion of the proceeds fromthe sale of BHMC s property. BHMC has thus far generated over
$100, 000 fromthe sale of assets that will be used to fund U S. EPA cleanup activities at the
m ne conplex. Additional funds will be generated as BHMC continues to sell its assets. As a
result of several recent sales, including the sale of the mne portal, rock house, and ore
concentrator, BHMC is funding the disposal of PCB oil and equi pnent and dust control activities.

Sunshi ne Precious Metals, Inc. (SPM), also filed for bankruptcy protection on March 20, 1992.
SPM, one of the PRPs for the Site, is currently in Chapter 11 Bankruptcy and i s seeking
confirmation of its Reorganization Plan. This Plan, as currently drafted for court approval,
provides that U S EPA's claimw |l not be discharged. Al though SPM disputes U S. EPA's claim
it has agreed that U S. EPA's claimwill not be inpaired and will survive confirmation with

what ever rights existed prior to March 20, 1992. This will enable U S. EPA to reach a
settlement with SPM regarding its liability for the Site, or if necessary, litigate such clains
in court.

US EPAwII continue to oversee BLP's and BHMC s cl eanup activities with funds obtai ned
pursuant to the two final Bankruptcy Plans. U'S. EPAis continuing to closely nmonitor the
vari ous bankruptcy proceedi ngs and prepare for other necessary enforcement actions at the Site,
i ncludi ng consent decree settlenment negotiations with the PRPs for the perfornance of renedial
actions and rei nbursenent of past and future costs incurred by U S. EPA



3 HGLIGHTS OF COWUN TY PARTI Cl PATI ON

The specific requirenents for public participation at the Site include releasing the RI/FS and
Proposed Plan to the public. This was done on June 15, 1992. Both docunents were placed in the
Adm ni strative Record and infornation repositories. Notices of the availability of these
docunents, a public neeting on the Proposed Plan and a public comment period was published in

t he Spokesman- Revi ew and Shoshone News Press on June 13, 1992; rem nders of the public neeting
were placed in the Shoshone News Press on June 20, 21, 23, 24, and 25, 1992. The initial public
comrent period was fromJune 15 to July 15, 1992; it was extended to August 14, 1992 after a
July 10 citizen request to extend the coment period was received. A public neeting was held on
June 25, 1992. Comments fromthe public were taken and are summarized in the Responsiveness
Summary portion of this docunment along with all witten comments that were submtted during the
comrent peri od.

There has been a long history of comunity relations activities in the Silver Valley. Since

di scovery of elevated blood | eads in children in 1974, the | DHW Panhandle Health District

(PHD), and the CDC have continually worked with area residents to reduce exposures to lead. In
1985 t he Shoshone County Conmi ssioners selected a nine nenber Task Force to serve as a citizen's
advi sory group to the Bunker Hill Superfund Project Team (conprised of representatives of U S
EPA and IDHWand contractors). The PHD was contracted by IDHWto perform community rel ations
tasks for the Site. A full tine IDHWstaff person has al so been stationed onsite frommd 1987
to present. Part of the Task Force's duties is to assist in comunity relation activities when
needed

Community relations activities have focussed on naintaining effective comuni cati on between the
citizens living on the Site and the agencies. Actions taken have been tailored to neet
community needs and are consistent with the requirenents of the federal law. They have provided
an on going forumfor citizen involvenent in reaching the renedial action decisions prescribed
in this ROD.

Bet ween May 1985, and July 1991, the follow ng neetings and community outreach activities were
conduct ed:

Description Count
Task Force Meetings 37

Meetings with G oups/

G vic Organi zations 79
Meetings with Fair Share/lCN 18
Fact Sheets 25

Heal th Interventi on Program
Scr eeni ngs 9

Information repositories have been created for the public to have access to mnutes of task
force neetings, all najor project docunents, fact sheets, orders, and other pertinent
information. These repositories are |located at the Kellogg Public Library, Kellogg City Hall,
Pi nehurst/Ki ngston Public Library, and Snelterville Cty Hall.

Generally, neetings were well attended. Task force neetings typically were conposed of 20 - 50
community nmenbers. Proposed plan neetings were attended by over 150 citizens. Snaller group



neetings were intended to get infornmation to interested groups

Specific Community Relations Activities at the Site are listed below. For those activities
prior to May 1991, only the dates have been listed. For further details on these activities,
refer to the Record of Decision on the Residential Soils (August 1991).

July 15, Notice ran in the Shoshone News Press
16,17, 1992 announci ng the extensi on of the Public Comment Period
July 10, 1992 U S. EPA released a Public Comment Period extension notice

to people on the nailing list.

June 25, 1992 U S. EPA conducted the Proposed Plan Public Meeting

June 20, 21, 23, A rem nder of the public nmeeting ran

24, 25, 1992 in the Shoshone News Press.

June 13, 1992 Ad ran in the Shoshone News Press and the Spokesman

Revi ew,
announci ng the date and tine of the public neeting and

t he
public comrent dates. The ad also briefly described

t he
preferred alternative and encouraged comments on al
alternatives fromthe proposed plan. Al so explai ned

wher e
peopl e coul d pick up copies of the entire plan

June 13, 1992 The Agencies distributed the Proposed Pl an fact sheet door
to door in Snelterville, Wardner, Kellogg, Pinehurst, and
the rest of the Superfund Site.

June 13, 1992 U S. EPA nailed the Proposed Plan to the mail list and
provi ded additional copies to the follow ng | ocations:
Superfund Project Ofice, Kellogg Library, Panhandle

Heal th
District Ofice, Pinehurst/Kingston Library, Kellogg

Gty
Hall, and Snelterville Cty Hall.

June 4, 1992 Regi onal Admi nistrator and other representatives of U S
EPA nmet with several community groups including the Task
Force and the Kel | ogg Chanber of Comerce

May 28, 1992 Task Force Meeting to discuss institutional control and
interior dust remediation alternatives.

May 1992 Newspaper article ran in the Silver Valley Voice, which
explained in detail the alternatives that were being
considered for the Site.

April 30, 1992 Task Force Meeting to discuss the cleanup alternatives

proposed for ground water and surface water.



March 19, 1992

February 26, 1992

Sept enber 5, 1991

August 12, 1991

May 23, 1991

April 26, 1991

February 28, 1991

February 21, 1991
January 18, 1991

Cct ober 25, 1990

Cct ober 2, 1990

Sept enber 1990

July 24, 1990

July 19, 1990
April 12, 1990

March 19, 1990

February 26, 1990
Decenber 1989
Novenber 16, 1989

Sept enber 1989

Task Force Meeting to discuss CA Snelter conplex, MA and Snelterville
Fl ats cl eanup alternatives.

Door to door distribution by the Agencies of a fact sheet,
whi ch outlined the project acconplishnents from 1991 and
announced the activities expected to occur over the spring
and summer and project acconplishnents that had taken pl ace
in 1991.

Door to door distribution by the agencies of a Fact Sheet
announci ng the cleanup plan for Residential Soils

Door to door distribution by the Agencies of an updated
Fact Sheet on the H Il sides Project.

Proposed Pl an Public Meeting on Residential Soils O eanup

The proposed Plan for deanup of the Residential Soils
Wthin the Site

Door to door distribution by the agencies of a Fact Sheet
Updat e.

Task Force Public Meeting.
Fact Sheet explaining the 1990 acconpli shnents.

Task Force Public Meeting and Summary of Findings Risk
Assessnent / Data Eval uati on Report (RADER) Popul ated Areas

Fact Sheet released by U S. EPA which discussed the
H llside Stabilization and Revegetation O der.

U S. EPA released a fact sheet which explained the CERCLA
Process at Bunker Hll.

U S. EPA released a general update on activities at the
Site.

Task Force Public Meeting.
Task Force Public Meeting.

U S. EPA released a fact sheet update on the proposed Page
Pond di sposa

Bunker Hi Il Superfund Site Fact Sheet
Bunker Hi Il Superfund Site Fact Sheet
Task Force Public Meeting.

Bunker H 1l 1989 Residential Soil Renpbval Action Cost
Sumrary through 9/ 29/ 89



August 24, 1989
May 18, 1989

Mar ch 1989

February 16, 1989
Decenber 15, 1988
Cct ober 19, 1988
Sept enber 8, 1988
Sept enber 1988
July 28, 1988
July 1988

June 30, 1988

May 12, 1988

February 26, 1988

Decenber 10, 1987
Decenber 1987
August 13, 1987

August 11, 1987

June 1987

June 18, 1987
May 1987

April 16, 1987
March 9, 1987
March 1987
February 5, 1987

January 1987

Task Force Public Meeting.
Task Force Public Meeting.

Panhandl e Health District 1. Notice of Engi neering
Eval uation for Phased O ean-up comment.

Task Force Public Meeting.

Task Force Public Meeting.

Task Force Public Meeting.

Task Force Public Meeting.

Bunker Hill Superfund Fact Sheet
Task Force Public Meeting.

Bunker Hi Il Superfund Project Update
Task Force Public Meeting.

Task Force Public Meeting.

Letter to Silver Valley Task Force chai rnman concerni ng how
US and IDHWw || proceed with the RI/FS process.

Task Force Public Meeting.
Bunker Hill Superfund Project Update.
Task Force Public Meeting.

Letter to Interested Parties regarding RI/FS Bunker H |l
Superfund Site

Meno to Silver Valley Bunker H Il Superfund Task Force
Task Force Public Meeting.

Status Report: Bunker H Il Superfund Project

Task Force Public Meeting.

Task Force Public Meeting.

Bunker Hi Il Superfund Site Update

Task Force Public Meeting.

U S. EPA released a fact sheet explaining the Superfund
Process.



Decenber 11, 1986 Task Force Public Meeting.
Sept enber 18, 1986  Task Force Public Meeting.
August 7, 1986 Task Force Public Meeting.

July 1986 Meno to Silver Valley Superfund Task Force regarding Silver
Val | ey Superfund Project

May 29, 1986 Task Force Public Meeting.
April 10, 1986 Task Force Public Meeting.
March 20, 1986 Task Force Public Meeting.

February 13, 1986 Task Force Public Meeting.

January 9, 1986 Task Force Public Meeting.
Decenber 5, 1985 Task Force Public Meeting.
Cct ober 24, 1985 Task Force Public Meeting.

Sept enber 19, 1985 Task Force Public Meeting.

August 1, 1985 Task Force Public Meeting.
June 27, 1985 Task Force Public Meeting.
May 16, 1985 Task Force Public Meeting.

4 SCOPE AND ROLE OF CPERABLE UNI'T

The rationale for separating the Bunker H Il R/FSinto two parts involved data availability and
confidentiality issues associated with investigation of private residential properties within
the Popul ated Areas. Both environnmental and human health related data were collected as part of
t he epi dem ol ogi cal studies. Because of this the agencies believed that the Popul ated Areas
RI/FS coul d best be conpleted by the agencies in order to honor confidentiality agreenents with
i ndi vidual s and individual property owners.

The residential soil conponent of the Popul ated Areas was the first operable
unit to be addressed in a ROD (August 1989). The other conponents rel ated
to the Popul ated Areas investigation that have not been addressed in a

deci si on docunment include: residential interiors, comercial properties,
and rights-of-way. The agencies originally expected to address these issues
in a second ROD in 1992; however, the Potentially Responsible Parties (PRPs)
proposed to the U S. EPA and IDHWa Site Wde cl eanup pl an that

conpr ehensi vel y addresses concerns in both the Popul ated and Non-popul at ed
Areas. Subsequently, the Agencies decided to conplete the Residential Soils
ROD as schedul ed, because soils are a primary risk to the residents;

however, all remaining issues (see Table 2-1) were consolidated into a
conprehensive FS perforned by the PRPs with U S. EPA oversight representing
a second Qperable Unit for the Site. That FS supports this second RCD for
the Site.



El ements addressed in this ROD include

I Hllsides

Snelterville Flats

Central |npoundnent Area

Page Pond

Snel ter Conpl ex and M ne Qperations Area

Ri ght s- of - Wy

Conmmerci al Buildings and Lots

Residential Interiors

Fut ure Devel oprent in Non-popul ated Areas

Constructed Wetland Treatnent Systens

Public Water Supply Considerations

Soil Action Levels

Institutional Controls

Moni t ori ng

Oper ations and Mi nt enance

The consolidation of these elenents for investigative and renedy sel ection purposes recogni zes
the interrel ationshi ps anong the geographic areas of the Site, transport nedi a considerations
and the need to develop an integrated renedial action for the Site. Throughout the FS process
every effort was nmade to consi der how renedial actions for each area would i npact an overal
remedi al action for the Site. Developnent of the FS by the cooperating PRPs invol ved

consi derabl e di al ogue with the agencies. Nunerous neetings were held to focus technica

eval uations of site contam nati on and eval uate cl eanup options

This ROD considers both the interrelated nature of the various Non-popul ated Areas, and the need
tointegrate residential areas into a site wi de renedial action. For exanple the decision in
the Residential Soils ROD to utilize renoval and replacenent of contami nated residential soils
to a depth of one foot has inpacts on site ground water that nust be considered in eval uating
that resource in subsequent investigations. The residential soils ROD al so sets the stage for
the utilization of institutional controls as a conponent of site w de renedial actions and
appropriate renedies for onsite disposal of contam nated residential soils. Actions selected in
this ROD conpl enent the renedial actions selected in the Residential Soils ROD. Together this
ROD and the Residential Soils ROD serve to prescribe a protective site wide renedy for the
Bunker Hi Il Site. Studies conducted during the Residential Soils RI/FS, including the RADER
were factored into the decisions in this ROD. Response actions required by the existing U S
EPA Orders for the Site are conponents of this ROD and are hereby incorporated into this ROD.

Actions selected in this Record of Decision do not address sources of contam nation upgradi ent



of the Bunker H Il Superfund Site, and while onsite actions are expected to have significant
benefits to downgradi ent SFCDR water quality conditions over tine, active renediation of the
SFCDR i s beyond the scope of actions specified in this ROD. The NCP gives U S. EPA broad

di scretion to use not only CERCLA but also other appropriate authorities, to address rel eases of
hazar dous substances in the Coeur d' Alene Basin. Recently U S. EPA the State of |daho, the
Coeur d' Alene Tribe of Idaho and other federal, state and | ocal agencies have initiated efforts
tointegrate water quality inprovenent prograns in the Coeur d' Al ene Basin. The Coeur d' Al ene
Basin Restoration Project efforts are expected to conplenent actions selected in this ROD in
inmproving overall water quality conditions in the Basin. The Coeur d' Al ene Basin Project is
bei ng designed to integrate and coordinate the activities within the Coeur d' A ene Basin which
are being undertaken by the |ocal |andowners, |ocal governnents, state agencies, the Coeur

d" Al ene Tribe, the Federal Trustees and U.S. EPA. This includes coordination of regulatory
authorities under the dean Water Act (CWY), CERCLA, and RCRA. O her state, local and Triba
prograns will also be integrated into thisProject. The O ean Water Act provi des a nechani smfor
devel oping water quality standards, evaluating discharge permts and establishing nonpoint
source controls within the Coeur d' Al ene Basin. CERCLA provides a nechani smfor investigation
and controlling the rel ease of hazardous substances through the exercise of renoval authorities.

5 SI TE CHARACTERI STI CS
5.1 PHYSI CAL SETTI NG

The Bunker H Il Superfund Site consists of a seven-nmile by three mle section of the
east-to-west trending valley of the South Fork of the Coeur d' Alene R ver (SFCDR). The

t opogr aphy of the valley, known as the Silver Valley, consists of an alluvial floodplain
bordered on the north and south by steep nmountains or hillsides. Floodplain width varies from
about 0.1 mle east of Kellogg to approximately 0.9 miles near Snelterville. The elevation of
the valley floor ranges from 2,160 feet above nean sea level at the west end of the Site to
2,320 feet at the eastern end of the Site. Typically, the valley floor is nearly level, with
nost slopes | ess than one percent. Muntains rising fromthe valley range from500 to 2,500
feet above the valley floor. The nountainsides typically exhibit slopes of 45 to 90 percent and
at sone points exceed 110 percent. Nunerous valleys and gul ches cut through the nountains and
generally trend north to south, intercepting the valley of the South Fork Coeur d' Al ene R ver
(SFCDR). The nmjor drainages of the Site are on the south side of the Valley. These include
Ml o, Deadwood, and Governnent Qul ches

SA LS

Soils within the Site vary from poorly devel oped native col |l uvium and sl ope-wash materials on
the hillsides to largely alluvial soils on the SFCDR valley fl oor

Hllside area soils with slopes greater than 35 percent were generally forned in vol cani ¢ ash
and netasedi mentary rocks. Surface layers are typically 14 to 16 inches of gravelly silt |oam
with very cobbly | oam subsoils extending nore than 60 i nches to weathered bedrock. In the

Snel ter Conpl ex area, terrace deposits occur near the base of the hillsides and are fornmed in
glacial and alluvial deposits. These soils typically have exposed subsoils consisting of silt
| oam and heavy silt | oamunderlain by very cobbly or very gravelly heavy silt loamand silty
clay | oam

Hllsides in the imediate vicinity of the Snelter Conplex are generally devoid of vegetation
resulting in conditions favorable to sheet, rill, and gully erosion. This erosion has resulted

in substantial |oss of material fromthe upper soil horizons.

Soils and surface materials on the SFCDR valley floor (including Snelterville Flats) vary in



their physical characteristics and genesis fromthose on the hillsides, with sone evi dence of
regi onal loess contribution. The valley floor soils and surface naterials were inpacted by the
construction of a plank and pile damat the west end of Snelterville Flats in the early 1910s
whi ch retained sedinents, including tailings, until its failure in the 1930's. The tailings have
been reworked and redistributed by the river since that tinme. Flooding of the SFCDR toget her
with excavation of the tailings/alluvial mxture (jig tailings) for reprocessing has
redistributed jig tailings and snelter em ssions throughout nost of the valley flood plain.

SURFACE WATER

The SFCDR bel ow Wal l ace, located 12 mles east of Kellogg, is a relatively shallow streamwith a
gradi ent of about 30 feet per mle. Since mning activities in the area began, the SFCDR and
sone tributary streans in the Site vicinity or the Site, as well as upstream and downstream
areas, have received a sedinment |oad which included mine/mll tailings.

Fl ow variations of the SFCDR are affected by spring snowpack nelt. In a typical year, peak
average nonthly flows occur in April, May, and June, tapering off in later sunmmer and early
fall. In winter, flows are low unless an early snow nelt or a large rainfall event occurs.

The drai nage network of the Coeur d' Al ene River (CDR) Basin includes Canyon Creek, above

Wal lace; Big Creek (including its east and west forks), between Gsburn and Kel | ogg; Mont gonery
Creek; and, Pine Oreek (including its east, mddle, and west forks), near Pinehurst. There has
been extensive nmining activity in nmany of the tributaries upstreamof the Site, in particular
Canyon Creek, Nine Mle Qulch, and Big Creek. Tributaries within the Superfund Site include
Mlo, Italian, Jackass, Portal, Deadwood, Magnet, Governnent, Hunbol dt, G ouse, and Pine Creek
Qul ches.

GROUND WATER

Water bearing materials in the Site include: upper, confining, and | ower zones. This systemis
i nportant because of its hydraulic linkage with the SFCDR relatively large ground water

di scharge rates and flow velocities, and potential to receive contam nants from overlying and
integrated sources as well as upstreamareas. Gound water is also known to be present, at

| east seasonally, in colluvial/alluvial deposits in tributary valleys and locally in terrace
deposits along the south wall of the SFCDR Valley. Gound water systens are probably present in
the hillsides along the bedrock/soil interface, particularly after precipitation and snow nelt
events. It is probable that a fracture-fl ow dom nated ground water systemexists within the
bedrock underlying the Site (R, 1992).

Maj or tributary valleys at the Site include MI|o, Jackass, ltalian, Deadwood, Magnet,

Governnent, G ouse, Hunbol dt, and Pine Creek Qulches. Gound water in these gul ches probably
occurs in shallow, unconfined systens with steep hydraulic gradients; an exception to this is
the Pine Creek drainage, which is relatively large with a flat floor. Potential recharge
sources to these ground water systens include infiltration of precipitation and snow nelt,

| eakage from streans, |eakage from surface i npoundrments, and potential contribution from bedrock
sources. Discharge fromthe tributary gulch ground water systens prinmarily enters the upper
zone of the valley fill aquifer system

From an envi ronmental inpact perspective, CGovernnent Qulch is one of the nmore inportant
tributaries entering the SFCDR Vall ey because of nunerous contam nant sources resulting fromthe
Zinc and Phosphoric Acid Plants. Water levels in Governnment Qulch are typically highest in
April and lowest in January and Cctober. Although water |evels varied by as nuch as seven feet,
the horizontal hydraulic gradient tends to be relatively constant, indicating that water |evel
fluctuations are fairly uniformwithin the Gulch. Relatively constant ground water flow



gradients are expected in other tributary gulches. The estimated ground water gradient in
Governnent Qulch is about nine tines that noted in the upper zone of the SFCDR Vall ey.

VECGETATI ON

Forests in the Bunker Hill Superfund Site area are characteristic of the northern region of the
Rocky Mount ai ns, extending from southern Montana and | daho to Jasper National Park in Al berta
Typical forest area species in the Site area include: western hem ock, western red cedar
nount ai n herm ock, and subal pi ne | arch which are interspersed anong ponderosa pi ne, |odgepole

pi ne, douglas-fir, and subal pine fir.

Mich of the Site vegetati on has been nodified by past disturbances and, consequently, forests on
the Site are typically restricted to the upper elevations of the hillsides and areas near the
perineter of the Site (Pinehurst, Elizabeth Park, etc.). |In general, vegetative cover increases
with increasing distance fromthe Smelter Conplex. The present site area includes barren areas
(near the Snelter Conplex), sparsely vegetated shrub | and (peripheral to barren areas), natura
forested areas (upper hillsides near the boundaries), swanps (southwestern portion of
Snelterville Flats), plantations of young conifers (areas planted by the Bunker H Il Conpany),
and urban vegetation (residential areas).

CLI MATE

The neteorol ogy of the Site is dom nated by nountain/valley drainage winds related to the |oca

t opography. Wnd patterns in the SFCDR Valley generally follow a daily recurring

upval | ey/ downval l ey (easterly/westerly) flow reginme. Typically, night cooling of the ground
layer leads to a surfacebased atnospheric tenperature inversion, producing a down-valley flow of
air. After sunrise, heating of the valley floor and hillsides causes a reversal of the earlier
wi nd pattern, although not as strong. During the transition period between the two w nd
directions, winds are generally calmin the valley. At other tines, because of the sheltering
effects of the SFCDR Valley | ocation, wind speeds are typically lower in the valley than nore
exposed areas such as hillsides. Construction of a wind frequency distribution/magnitude pl ot
shows the influence of strong regional west to east winds (see Figure 331 of R, Volune 1).

The Bunker H Il Site receives sone of the highest |levels of precipitation in | daho. Nornal
annual precipitation in the SFCDR valley floor area (Kellogg) is approximately 30.4 inches.
Total annual precipitation at Kellogg typically has a relatively snmall range of 20 to 40 inches,
with extrenes of 47.6 inches in water year 1974 to 17.4 inches in water year 1973. Mean annua
snowfall for the period of record in Kellogg was 69.9 inches. Average annual precipitation at
hi gher hillside elevations can exceed 50 inches (R, 1992). An average of 70 percent of the
annual precipitation at Kellogg occurs fromCctober to April, mainly as snowfall

At higher elevations, snow nornally persists fromlate fall to late spring. The Bunker Hll
Site area is positioned to receive straight zonal flow of warm Pacific noisture fromthe west.
Resulting precipitation fromthis systemin conbination with a nelting snowpack have produced
sone of the largest floods in the SFCDR Basin; these have occurred during the wi nter nonths.

The Bunker H Il Site is in the climate region ternmed "highland clinmates", and is dom nated by
nmount ai n-val l ey climate characteristics such as upval |l ey/downvalley wind reginmes. This is
acconpani ed by considerable variation in snowfall with elevation and | ocation. The nean annua
tenperature for the period 1951 to 1980 was 47.2 F. The record extrene tenperatures were 111 F
(August 5, 1961) and -36 F (Decenber 30, 1968). On the average, 28 days per year reach a

maxi mumtenperature of 90 F or greater, and 143 days reach a minimumof 32 F or |lower (R,
1992).



CULTURAL SETTI NG

The Bunker H Il Superfund Site enconpasses four incorporated cities (Kellogg, Pinehurst,

Snel terville, and Wardner) and three communities (Elizabeth Park, Page, and Ross Ranch). About
5,000 residents live within the Site. Settlenent of the valley was associated with the

devel opnent and growth of the netal mning and snelting industries. Hones and busi ness were
constructed throughout the valley floor and side gulches. As a result, local populations live
to varying degrees in close proxinmty to contam nated nedia and soneti nes contam nant sources
For exanple, nany valley floor residences have been constructed on tailings, resulting in
contam nated yard soil. Snelter enissions also caused wi despread contam nant di spersion
resulting in contam nated yard soils and interior dusts. The pervasive nature of Site

contami nation and the cl ose association of the resident popul ation requires renedial actions
that retain the integrity of the residential community while addressi ng contam nant exposure
pat hways.

5.2 NATURE AND EXTENT OF CONTAM NATI ON

5.2.1 Contaninants of Concern

Adverse environnental inpacts have and continue to occur from heavy netals and ot her
contami nants associated with mning, mlling, and mneral beneficiation and processing
activities. The Site Characterization Report (SCR) listed thirteen contam nants of concern

based on prelimnary investigations including the follow ng:

1 Antinony

Arseni c

Beryl |ium

Cadmi um

Cobal t

Mer cury

Sel eni um

Silver

Zi nc

Asbest os

Copper

Lead
1 Pol ychl orinated Bi phenyls (PCBs)

Work conduct ed subsequent to the SCR and as proposed by the Nonpopulated RI/FS Wrk Pl an
addressed these principal contam nants along with an extensive screening programfor the
presence of other contam nants of concern, including organic conpounds. Task 0 of the R
sanpled for the priority pollutant Iist and 10 other constituents. Task O activities entailed



collection of solid and liquid sanples for broad-spectrum contam nant screening at the onset of
the RI. Evaluation of the analytical results was conpleted in conjunction with a review of field
records, historical records, and process, product, and byproduct material information. During
the RI, no additional contam nants of concern were identified. Manganese is listed as a

contam nant of concern in the Ecol ogi cal R sk Assessnent (ERA) because of the potential inpact
to small mamals fromlocalized soils; additionally, manganese was identified in the R sk
Assessnent Data Eval uation Report (RADER) as exceedi ng Secondary Drinki ng Water Standards (DWB)
in sone instances. Sone contam nants of concern were not detected in surface or ground water
during the screening process and thus were elimnated fromfurther water anal yses. Beryllium
PCBs, and ashestos anal yses were not routinely conducted on surface or ground water sanples, and
anti nony and copper anal yses were not routinely conducted on ground water sanples since
screeni ng determ ned these constituents to be bel ow | evel s of concern

5.2.2 Contam nant Sources

The presence of contaminants at the Site was traced to the foll ow ng contam nant sources and
source areas identified during the R

1 Jig Tailings - In the early years of operation, nills within the Site and, for a |onger
period, mlls upstreamof the Site, released tailings, a waste product fromthe ore
concentrating process, which were deposited on the valley floor. During flood events
these and, for a longer period, mlls upstreamof the Site, rel eased deposited on the
flood plain. The valley floor throughout the Site is currently mantled with a m xture of
jig tailings, flotation tailings, and alluvium as well as air dispersed contam nants from
the Snelter Conplex. The mixture is referred to as "jig tailings" for the purpose of the
RI/FS. Jig tailings were identified as a source of Site wide netals contam nation in
soil, air, surface water, and ground water

Flotation Tailings - Crude flotation ore concentrati on nethods were used at the Site as
early as 1913. Froth flotation was the predom nant nethod of ore concentration after
approxi mately 1930. The byproducts of this ore concentration process are called flotation
tailings. The release of tailings fromthe Page MII to the Page tailings inpoundnent
began in 1926. Flotation tailings for the Bunker HIl MIIl were deposited on the valley
floor until the West MI1 began discharging to the Central |npoundnent Area (CIA) in 1928
Uncontrol l ed rel eases of flotation tailings in upstreamareas continued until as late as
1968; these tailings conprise a portion of the alluviumtailings mxture (jig tailings) on
the SFCDR Valley floor. Flotation tailings inpounded in the C A and Page Pond were
recogni zed as sources of netals contamnation in air, surface water, and ground water

Inflow of Contaminants at the Upstream Site Boundary M ning and milling operations were
conduct ed upstream of the eastern site boundary during the sane period as those conducted
within the Site. The R docunented the degradation of surface and ground water quality
upgradient of the Site, and identified the influxes of netals in surface and ground water
at the eastern Site boundary as sources of contam nation within the Site

Air Em ssions - The Lead Srelter began operations in 1917, and Zinc Plant producti on began
in 1928. Particulate controls were enployed to capture and recycle the Lead Snelter and
Zinc Plant flue dusts, but sulfur dioxide em ssions were not directly addressedunti

sul furic acid plants were constructed in 1954 and 1965 (Zinc Plant) and 1970 (Lead
Snelter). Emssion controls were not consistently effective, and operational upsets
occurred, in particular after the 1973 baghouse fire. Snelter Conplex air em ssions,
including fugitive em ssions, were identified as sources of |owered pH and heavy-neta
concentrations in soils throughout the Site, and contributed to vegetati on danage and
erosion on hillside slopes.



Snel ter Conplex Materials and Residuals - Ores, concentrates, flue dusts, sinter and

cal cine (products of roasting concentrates), |ead residues, slag, gypsum other materials,
and wastes were stored, transported, and occasionally spilled in and around the Snelter
Conmpl ex. Material accunulations and residual nmaterials within the conplex were identified
as sources of air, surface water, and ground water contam nation. The Snelter Conplex had
t he hi ghest concentrations of contami nants of any area within the Site

Gypsum and Sl ag - Gypsum generated during phosphoric acid production was di sposed in three
i mpoundnents that were identified as sources of blow ng dusts and i norgani c nonneta
contaminants in surface and ground water. Large quantities of granulated slag were
deposited in the C A west cell. The granulated slag was produced by the zinc fumng
process wherein nost of the zinc was renoved as zinc oxide. Snall quantities of

ungranul ated sl ag were deposited adjacent to the lead snelter. The ungranul ated sl ag was
not subjected to the zinc fum ng process and therefore contains a greater abundance of
zinc than the granulated slag. The remaining netals in the granul ated and ungranul at ed
slag are relatively imobile in their current state due to their incorporation in a
silicate matrix.

Acid Mne Drainage - Dewatering of the Bunker H Il Mne has contributed acidic

netal s-1aden mine water to the east cell of the A Mst dewatering was curtailed in
early 1991; however, it is likely that full scale dewatering will resume in the future
Seepage fromthe east cell was identified as the largest source of netals loading to Site
ground water during the RI.

Ful |l -scale snelting operations at the Site ceased in 1981, although salvage efforts, including
sporadi ¢ open-pot snelting, were reported in the md-1980s. Mning and nilling operations have
operated at the Site intermittently since 1981, but were curtailed in early 1991. Therefore,
new cont am nants are no |onger being generated onsite with the exception of continued mne

di scharge. However, contami nants continue to enter ground water and surface water at the
upstream Site boundary. Additional contaminants will be generated onsite and will increase if
dewat ering of the Bunker HIIl Mne is resuned or when water flows naturally fromthe mne. The
redi stribution of contam nants fromexisting sources by air, surface water, ground water and
ant hropogeni ¢ activities continues to inpact onsite and offsite areas

A description of the nature and extent of contami nation by nedia and current contam nant
transport pathways as characterized during the Rl are provided in the follow ng sections.

SO LS AND SURFI CI AL MATERI ALS

Soi |l contamination exists in nost areas of the Site. Contamnant concentrations in Site soils
are generally highest in and adjacent to the Snelter Conplex. Table 5-1 summarizes naxi mum soi
nmetal s concentrations exhibited within the Bunker H Il Superfund Site. Soil netals
concentrations were conpared with background | evels established for the Coeur d' Al ene M ning
District by the U S. Geological Survey (Gott and Cathrall, 1980). "Threshold |evels" were
establ i shed as a basis for locating ore deposits.

HI LLSI DES

Metal concentrations in undisturbed hillside soils throughout the Site were generally el evated
above the threshold levels. The highest nmetals concentrations in the hillside soils occurred in
the uppernost few inches of soil profile; netals concentrati ons generally decreased sharply with
depth. Table 5-2 sunmarizes average netal concentrations for all zones at 0-1" depth in the

H llsides and the vicinity around the Snelter Conplex area. Sources of hillside soi



contam nants included historical Lead Snelter and Zinc Plant air em ssions, w nd-nobilization
and subsequent deposition of fugitive dust frommaterial accurulations and residuals in the

Snel ter Conpl ex, and deposition of wind-blown tailings. Erosion of contami nated soils was
identified as a contam nant transport mechanismduring the Rl and has resulted in a reduction of
surface soil concentrations in some areas.

SMELTERVI LLE FLATS

Jig tailings were widely distributed on the valley floor throughout the Site; these deposits
contain elevated netals concentrations conpared to threshold levels. The |argest accunul ation
of jigtailings within the project area is on Snelterville Flats, where contam nation ranges to
depths of three to seven feet, with I ocal accunul ati ons approaching ten feet in thickness. Jig
tailings also underlie the C A and portions of the Page Swanps. |n general, concentrations in
the jig tailings are dependent on the relative quantities of tailings and alluviumin the

m xture. Maxi num concentrations of 504 ng/kg arsenic, 78.2 ng/kg cadm um 30,000 ng/kg | ead,
and 15,600 ng/ kg zinc were neasured in valley floor jig tailings sanples.

TAI LI NGS | MPOUNDMVENTS

The C A and the Page Pond tailings i npoundnents contain a total ofapproximately 18 mllion cubic
yards of flotation tailings. For the A flotation tailings, naxi num nmeasured arsenic and

cadm um concentrations (692 ng/ kg and 45.2 ng/ kg, respectively) occurred in surficial dust

sanpl es. Maxi num neasured | ead and zi nc concentrations (7,760 ng/kg and 7,990 nyu/kg,
respectively) occurred in conposite core sanples. |IDHWcharacterized Page Pond as a dust source
by averagi ng concentrations fromindividual dust sanples. Averages of neasured concentrations
from Page Pond surface sanples were 202 ng/ kg arsenic, 38.7 ng/kg cadm um 4,350 ng/ kg | ead, and
4,260 ng/ kg zinc.

GYPSUM

Gypsum (cal cium sul fate) generated during the production of phosphoric acid was disposed in

i npoundnents in upper Magnet Qulch, on the valley floor near the mouth of Magnet Qulch, and in
the A mddle cell. The gypsumcontains relatively |ow netals concentrations but was found to
be readily soluble and was identified as a source of sulfates, fluoride, and other inorganic
non-netal constituents (Table 5-3). The A-4 and A-5 Gypsum ponds are potential source areas for
fluoride although it was not anal yzed during the RI.

SLAG

G anul ated slag in the C A west cell contains highly elevated concentrations of netals

However, these netals are generally regarded as being i mobile and unavail able for transport due
to their incorporation in a silicate matrix, which limts leaching, and the relatively |arge
particle size of the slag, which limts wind transport. Maximumnetals concentrati ons neasured
in the granul ated slag were 172 ng/ kg arsenic, 51.8 ng/kg cadm um 5,850 ng/kg | ead, and 23, 650
ng/ kg zi nc.

MATERI AL ACCUMULATI ONS

Di screte accunul ati ons of various high-concentration products, byproducts, residues, and wastes

are present in indoor and outdoor areas within the Snelter Conplex. |ndoor accumul ations are
sheltered and subject to |limted dispersal, except where structures are in poor condition
Qut door material accurul ation sites have contributed to soil, surface water, and ground water

contami nation. Soil contamination is generally greatest adjacent to and underlying the various
sites and may extend to depths of several feet where infiltration and earthwork have occurred



The largest material accunulation pile in the Smelter Conplex noted during the RI was the copper
dross flue dust pile (COFDP) in | ower Magnet Qulch. The CDFD was sprayed with surface seal ant
during the Rl to reduce its potential as a wi nd-bl own dust source; the CDFD was subsequently
relocated to the Lead Snelter during Spring 1992. Salvage of contaminated materials fromthe
Snel ter Conpl ex with subsequent transport to offsite areas was identified during the Rl as a
contam nant di spersal mechanism as was transport of contam nated dust and nud on vehicles.

I mminent threats associated with the Snelter Conplex are currently bei ng addressed by the

Snel ter Conpl ex owners, as required by the Septenber 1991, Administrative Oder.

Sorre i sol ated occurrences of oil-stained soils in the Snelter Conplex contained PCBs in
concentrations rangi ng fromnon-detectable to as high as 218 ng/kg near the Lead Snelter's water
sof teni ng building. Nunerous pieces of PCB-containing electrical equipnent were renoved and

di sposed of fromthe Bunker H Il Mne. Asbestos containing naterials (ACM were identified in
sone Snelter Conplex buildings and equi pnent (e.g., insulations, roofing, and siding nmaterials).
Most of the | oosened and danaged ACM at the Snelter Conplex was renoved during a 1989 CERCLA
renmoval action

AR

W nd-nobilization and redistribution of contam nants fromsoils and surficial materials was
identified as a najor site w de transport pathwayi npacting the Popul ated areas of the Site.

H storical data collected by IDHWindicated that prior to the lead snelter and zinc plant
closures, airborne lead was the prinmary contributor to el evated blood | ead | evels in hunman
popul ations at the Site. Construction of the sulfuric acid plants and tall stacks (1977)
resulted in significantly decreased sul fur dioxide and | ead concentrations in onsite air. Lead
and total suspended particulates (TSP) concentrations decreased further, follow ng closure of
the Snelter Conpl ex. However, sources of wind-blown contam nants renmaining at the Site include
the A Snelterville Flats, the Mne Qperations Area (MJ), Snelter Conplex facilities and
properties, Page Pond, parking lots, railroad RON and other public and commercial facilities

Rl air quality data were collected fromthe Snelterville and Kell ogg M ddl e School areas between
Novenber 1987 and Novenber 1988. Maximumdaily TSP concentrati ons were neasured at the two
school stations during a Septenber 1988 dust storm \Wekly TSP concentrations at the two
stations averaged 69.5 g/nf3] and 40.8 g/n{3], respectively. Wekly nmaxi mum and nean | ead
concentrations at the Snelterville station were reported at 1.35 and 0.312 g/nf3], respectively;
and the weekly nmaxi mum and nean | ead concentrations at the Kellogg Mddl e School were reported
at 0.310 and 0.095 g/nf 3], respectively. In general, higher |ead concentrations in air
correlate with higher TSP concentrations, and the highest TSP and netal concentrations were
occasional ly reported during the winter nonths. The National Anbient Air Quality Standard
(NAAQS) for TSP (150 g/ni3]) was occasionally exceeded at the Snelterville and Kell ogg M ddl e
School stations during high-wind events. The NAAQS for lead (1.5 g/ 3] and 0.5 g/ n 3]
proposed) is based on the three-nonth average of daily | ead concentrati on nmeasurenents. This
standard was not exceeded at either nonitoring station during the RI. Fugitive dust nodel (FDV
predictions indicate that air transport pathways inpact the popul ated areas of the Site. Dust
source data fromthe summer of 1988 were used to predict the contributions to airborne | ead
concentrations during w nd-bl own dust events at six popul ated area receptor zones fromspecific
sources within the Site. The results of the nodel sinulations are discussed bel ow.

Snelterville Flats Sources - Receptor sites in Snelterville and | ower Governnment Qul ch
were predicted to receive 88 percent and 53 percent, respectively, of their airborne |ead
concentrations fromdust sources in Snelterville Flats. Approximately 28 and 23 percent
of the | ead Government Qulch were predicted to receive 88 percent and 53 percent,
respectively, was also attributed to this source area



Cl A Sources - Cl A dust sources were predicted to contribute approxi mately 21 percent of
the airborne | ead concentrations in northwest Kellogg and | ess than 10 percent to other
receptor zones within the Site

Snel ter Conpl ex Sources - Sources in the MOA were predicted to contribute approxinately 65
percent of the airborne lead in west and south Kell ogg and Wardner. Sout heast Kel | ogg nmay
recei ve over 30 percent of its airborne | ead concentrations fromthe MOA. The Lead Snelter
|l ead contribution to | ower Governnent Qulch was estinated at approxi nately 22.5 percent.

O her Snelter Conpl ex sources accounted for |ess than 10 percent of the predicted | ead
level s at the other receptor zones.

H |l side Sources - FDM predictions indicated that source areas on hillside slopes

contri buted approxi mately 26 percent and 16 percent of the total airborne |ead
concentrations at receptor sites in southeast and northeast Kellogg, respectively. The
hillsides were predicted to contribute | ess than 10 percent of the total airborne lead in
the other receptor zones.

Dusts that are dispersed fromthe sources described above may ultinately be resuspended and
redistributed to other areas of the Site or offsite areas.

Since conpletion of R field investigations, an increase in Site vegetative cover has been
observed and neasures have been taken to reduce potential fugitive dust generation that may
result in an overall reduction of wi nd-blown contam nant transport.

SURFACE WATER

During the R, baseline and runoff surface water quality sanples were collected fromstations

al ong the SFCDR, perennial tributary gulches, and other |ocations throughout the Site. The

coll ected data show that surface water entering the Site is of poor quality and is further
degraded by a variety of inputs within the Site boundaries. Conparison of baseline data
collected by U S. EPA during the early and m d-1980s with those collected during the R indicate
an overall inprovenent in the water quality of the SFCORwithin the Site.

The RI surface water data were conpared with Federal Primary and Secondary Drinking Water
Standards (DWS) and Aquatic Life Oriteria (ALC); both Chronic and Acute). Surface water
transport pathways were quantified in the Rl Report in ternms of conbined nmetals |oadings (CW)
expressed i n pounds per day (lb/day). CM. was defined as the sumof the reported concentrations
of arsenic, cadmium cobalt, lead, and zinc multiplied by the volunetric flow rate and
appropriate unit conversion factors.

The DWS and/or Chronic ALC for |ead, cadmum and zinc were commonly exceeded under baseline
flow conditions at stations upgradient and within the Site. Table 5-4 conpares ALC to both | ow
flow and high flowconcentrations for zinc, cadmum and |ead at various |ocations. Mxinmm
basel i ne cadm um |ead, and zinc concentrations recorded at Elizabeth Park upstreamfromthe
Site boundary were 0.015 ng/l, 0.057 ng/l, and 2.22 ng/l, respectively, whereas the naxi mum
concentrations of those netals reported at the downstream Site boundary were 0.017 ng/l, 0.188
ng/l, and 2.76 ng/l, respectively. 1In general, npbst constituent concentrations were higher
during baseline lowflow conditions in late sumrer and fall than during higher flow conditions
During stormrunoff events, nmaxi mumconcentrations of total arsenic, cadmum lead, and zinc in
the SFCDR at the western (downstrean) Site boundary were 0.045 ng/l, 0.047 ng/l, 0.931 ng/l, and
4.09 ng/l, respectively. Nearly all SFCDR runoff sanples exceeded the DA and Chronic ALC for
cadmum lead, and zinc, while arsenic concentrations were generally bel ow Chronic ALC and DWs
level s. Increased nmetal concentrations in the rising |inb of the discharge hydrograph were



attributed to the scouring of netal-laden nmaterials fromthe stream bed and ot her source areas
during the initial phases of runoff events.

Surface water transport was identified as a najor mgration pathway for contam nants in the

di ssol ved and solid phases within and exiting the Site. Al though concentrations of contam nants
do not vary greatly between the upgradi ent and downgradient. Site boundaries, a conbination of
contam nant contributions and increased flow significantly increase the netal | oadings |eaving
the Site. Baseline CM. estimates for the SFCDR at the western (downstrean) Site boundary under
| owfl ow condi tions (Septenber 1987) and under high-flow conditions (May 1988) were 959 | b/ day
and 7,200 | b/day, respectively. CM. sources to the SFCDR identified during the R included the
foll owi ng:

' Inflows fromupstreamof the eastern Site boundary. CM. estinates ranged from 633 to
3,420 | b/ day;

Upper zone ground water inflows in gaining reaches of the SFCOR  The estinmated net CM.
fromground water to the river was 657 | b/day in Septenber of 1987; over 400 | b/day of
this loading was estinmated fromseeps in the south bank of the SFCDR near the A
estimated net CM. fromground water to the river was 657 |Ib/day in

Erosion, transport, and dissolution of contaminants in streambed and bank naterials,
contam nated soils, and material accunul ations and residuals within the Site; bank
materials, contamnated soils, and naterial accunul ations and operations. Estimted CM.
under baseline conditions were 1.96 to 68.7 I b/day for Mlo Creek, 2.46 to 67.7 |b/day for
Bunker Creek, 2.02 to 101 | b/day for Government Creek, and 3.52 to 153 I b/day for Pine
Creek;

Di scharges fromthe Page Pond and Snelterville wastewater treatnment plants. OCM estinates
were 2.03 to 6.86 | b/day and 0.045 to 7.15 | b/day, respectively; and

Stormnat er runoff fromthe Snelter Conplex and hillsides was identified as contributing
| arge pul ses of contam nants to the surface water system Sone of this runoff is routed
to the C A through drai nage pi pes and channel s; however, a portion of the runoff from
Governnent, Magnet, and Deadwood Qul ches, MOA, Lead Snelter, Zinc Plant, and Phosphoric
Acid/ Fertilizer Plant enters Bunker or Government Creeks and ultimately the SFCDR

GROUND WATER

A water well inventory indicates that a few residences rely on well water; nost of the
residences within the Site receive potable water froma munici pal supply obtai ned from areas
upgradi ent of contami nation. Therefore, ground water at the Site is generally not used as a
source of drinking water, and industrial use of Site ground water currently occurs infrequently.
Rl data indicate that the Site ground water has been contam nated by the previously described
sources. Gound water quality data were conpared with Federal Prinmary and Secondary Dri nking
Water Standards as a neans of interpreting nonitoring results and evaluating the inpacts of Site
contam nation to the ground water system CMs for ground water were estimated as a neans of
assessing the relative contributions of specific source areas to the upper zone of the SFCDR

Val l ey ground water system R data indicate that the DW for cadm um and zi nc were exceeded in
nost nonitored areas of the upper zone; the cadm um DW5 was exceeded near the east Site
boundary, indicating an inpact from upgradi ent sources. Exceedances of arsenic and lead in the
upper zone were localized in the A and Page Pond areas. The DW5 for cadm umwas exceeded in

| ower zone ground water in the Kellogg and Snelterville Flats areas. The zinc secondary
standard was exceeded in the |l ower zone in a snall area near Portal Qulch and in the area from
the nouth of Magnet Qulch to Pinehurst Narrows.



Measured concentrations of arsenic, cadmum cobalt, lead, and zinc in all nonitoring well
sanpl es were averaged over four sanpling periods. The nmaxi num average val ues are sunmarized in
Tables 5-5 and 5-6 as foll ows:

DWs for cadm um |lead, zinc, fluoride, and sulfate were exceeded in one or nore nonitoring wells
in Government Qulch and other wells in the Snelter Conplex (See Table 5-7). The poorest ground
water quality observed at the Site occurred in upper Governnent Qulch south of the Zinc Plant
and was probably associated with | eaching of netals froma forner materials storage area

CM.s for ground water were estimated as a neans of assessing the relative contributions of
specific source areas to the upper zone of the SFCDR Valley ground water system The estinated
ground water CML at the western (downgradi ent) Site boundary was approxi nmately 208 | b/ day based
on Septenber 1987 R data. The sumof the COM.s entering the SFCDR Val |l ey system from upgradi ent
and fromonsite sources was estinmated at approxi nately 986 | b/day. However, the surface and
ground water systens in the SFCDR valley are linked by three identified gaining river reaches
and two |l osing reaches. The net effect of these nultiple |losing and gaining reaches is a CM
transfer fromthe ground water systemto the SFCDR, this transfer was estimated at 657 | b/day
based on Septenber 1987 data presented in the Task 3 Data Eval uati on Report.

Approxi mately 75.8 | b/day of OM. was transported in ground water across the eastern Site
boundary from upgradi ent source areas based on Septenber 1987 data. The |argest onsite ground
wat er | oadi ng source was seepage fromthe ponded area of the Cl A east cell through flotation
tailings; the CM. in this seepage was estinated at 683 Ib/day. Site wide infiltration through
jig tailings deposits was estimated to be the second | argest |oading source at 168 | b/ day.

Di scharge fromthe Governnment Qulch tributary systemto the upper and/or |ower zones of the
vall ey systemwas estimated at 14.5 | b/day, and all other sources were each estimated to
contribute less than 10 I b/day to the valley fill upper and | ower zone aquifers.

6 SUWKARY CF SITE R SKS
6.1 HUVAN HEALTH RI SKS

Ri sks to human health associated with exposures in the Nonpopul ated Areas Site nedia were
evaluated in the Human Health R sk Assessment (June 1992) (HHRA). This evaluation was third in a
series of risk assessnent efforts addressing both the Popul ated and Non-popul ated portions of
the Site. Al exposures for this Site were evaluated either as baseline or increnental
Basel i nerefers to exposure resulting fromactivities common to all nmenbers of the resident

popul ation. Incremental exposures result frompotentially high risk activities by sone nenbers
of the local population or visitors to the area. R sk associated with baseline activities of the
resi dent popul ati on were addressed in the RADER (Cctober 18, 1990). Potential baseline
exposures eval uated in the RADER i ncluded ingestion of residential surficial yard soils and
house dusts, inhalation of particulate matter, and consunption of water fromlocal public
supplies. Increnmental activities evaluated in the RADER i ncluded potential consunption of |oca
ground water, ingestion of soils fromseverely contam nated areas, extrene ingestion rates of

soi | s/dusts by children (picatypes behavior), consunption of local fish and garden vegetabl es
and i nhal ati on of outdoor airborne particulate matter during episodic high wi nd conditions.

Unacceptable risk levels in the popul ated area were associated with several of these exposures
Actions addressing cleanup of residential soils, house dusts, and fugitive dusts were devel oped
in the Residential Soils ROD and the 1991 and 1992 Administrative Orders.

Ri sks associated with potential exposures in the Non-popul ated Areas were eval uated as
increnental to assunmed post-renedi al baseline exposures in the Popul ated Areas



Contami nation of Site nmedia is extensive throughout the Nonpopul ated Areas. Contam nants of
concern in all nedia include antinony, arsenic, cadm um copper, |lead, nercury, and zinc
Addi ti onal concerns nay be expressed with respect to asbestos, cobalt, (PCB), and particularly
nmercury conpound exposures to workers in the abandoned industrial conplex. Potential risks
resultant fromthe latter exposures were not quantified in the HHRA because they were detected
only in localized areas within the individual conplexes.

Contami nated nedia in the Non-popul ated Areas include soils anddusts, sedinents, surface water
air, and ground water. The hi ghest contam nant concentrations are noted in residual naterial
accunul ation piles, buildings, and process facilities throughout the Snelter Conplex.

G ound water and surface water contam nant concentrations exceed drinking water maxi num
contam nant levels (MCLs) and aquatic life criteria (ALC) throughout nmany areas of the
non- popul at ed areas.

Contaminant mgration is ongoi ng throughout the Non-popul ated Areas. Airborne, surface and
ground water, and mass novenent pathways are all active and continue to redistribute residual
metal s across the Site

Potential risks were addressed in two najor categories including

1  Risks associated with contam nant mgration from Nonpopul ated Areas sources into the
residential portions of the Site where the general population is exposed; and

Incremental risks associated with direct contact with contam nated nedi a by nenbers of the
popul ation engaged in specific activities.

Wth respect to human health issues, the nost significant contam nant transport phenonena are

Airborne dusts that result in excess respiratory cancer risk fromarsenic and cadm um and
redistribute particulate lead to residential soils and house dusts that are a source of
excess | ead absorption in the resident popul ation

Cont ami nated ground water that exceeds MCLs and presents excessive carcinogeni ¢ and
non- carci nogeni c risk through potential ingestion of arsenic, cadm um nmanganese, |ead
and zinc.

Surface water transport of dissolved netals and contami nated sedi nents that can
redistribute |l ead and other nmetals to areas accessible by the |ocal popul ation

that can redistribute lead and other netals to areas accessi ble by the concerns are associ at ed
with exposures related to potential |and use in the Non-popul ated Areas. R sk scenarios were
evaluated for future residential, recreational, and occupati onal use of the Non-popul ated Areas.
Bot h carci nogeni ¢ and (chronic and sub-chroni c) non-carcinogenic risks were evaluated. The

Non- popul at ed Areas were divided into geographic sub-divisions for the HHRA anal ysis. Those
sub-di vi si ons were:

H |l sides

Snelterville Flats

Snel ter Conpl ex

M ne Qperations Area



1 Page Ponds

aA

Tabl e 6-1 summari zes route specific carcinogenic risk for the baseline population. Increnenta
carci nogeni ¢ risks exceeding acceptable criteria were observed for arsenic in ground water, in
soils for children exhibiting pica-type behavior in several areas, and for adult occupationa
scenarios in the industrial conplex and other highly contam nated areas of the Site.

Unaccept abl e Chroni c non-carcinogenic risks (i.e., those exceeding Hazard Indices (H) of 1.0
per U S. EPA 1989) are sumarized in Table 6-2

Sub- chroni ¢ non-carcinogenic risk was eval uated for | ead exposures to children and pregnant
wonen. For children a biokinetic nodeling nmethodol ogy was enpl oyed. That analysis identified
soil lead |l evels exceeding 1000 ng/kg as a threshold cleanup level for residential soils (CHM
H LL 1991). Geographic sub-units of the Non-popul ated Areas were eval uated against the criteria
as shown in Table 6-3

Summary risk assessnment findings for future use scenarios for the Non-popul ated Areas sub-units
foll ow

Wth respect to potential residential devel opment, sone hillside areas renmote fromthe

industrial conplex nmeet the soil lead cleanup criteria established in the Residential Soi
ROD. No other areas were suitable for residential devel opnent at current contam nant
levels. renote fromthe industrial conplex neet the soil lead cleanup criteria

Any portion of the Non-popul ated Areas not suitable for residential uses are al so
consi dered inappropriate for recreational devel opnent that would attract preschoo
children (e.g., picnic areas or playgrounds).

Regardi ng potential recreational activities, the magjority of hillsides outside of the
imrediate vicinity of the Snelter Conplex are suitable for unrestricted activities under
current conditions. The entire Snelterville Flats, Mne Operations Area, abandoned Snelter
Conpl ex, outside of the imediate vicinity of the Snelter Conplex are suitable
recreational activities for either children or adults. The nost significant risks are
associ ated with potential subchronic | ead poisoning due to contact w th contam nated
soils, dusts, and sedinents. Chroni c non-carcinogenic disease could also result from
conti nued consunption of surface waters during recreational activities

Wth respect to potential occupational uses of the Nonpopul ated Areas, wonen of
reproductive age that may becone pregnant are the popul ation of concern. Conmon
occupational activities by pregnant wonen could nore than doubl e prenatal exposures to
lead in all areas except the general hillsides. Especially severe exposures coul d occur
on a short-termbasis within the abandoned conpl ex, theC A area, or the Mne Qperation
Areas. Wthin these latter areas, workers are potentially at-risk for both carcinogenic
and chroni ¢ non-carci nogeni c di sease under a 35-year occupational scenario.

Acut e exposures representing an i medi ate threat to life and health could result from
short-termexposures in the Snelter Conplex or Mne/MIIl Areas. Wile no specific
criteria or thresholds have been identified in the two areas for short-term exposures it
i s nonet hel ess prudent to avoid even mnimal contact with the high contani nant
concentrations exhibited in these locations. In these areas, exceedance of 10,000 ny/ kg
concentration levels (10 tinmes the Popul ated areas cl eanup level) for |ead are comon.



Anti nmony, arsenic, cadmium and nmercury are also highly el evated. Excessive risk of acute
toxic effects could also result fromheavy netals and arsenic exposure in the CA Area,
the Snelterville Flats, and H || sides adjacent to the industrial conmplex. (SAIC, 1992).

6.2 ENVI RONMENTAL Rl SKS

Soi |, sedinent, surface water, and ground water within the Site exhibit elevated | evels of

anti nony, arsenic, cadm um copper, |ead, manganese, nercury, silver, and zinc. Lack of
vegetative cover over much of the Site has resulted in the loss of wildlife habitat and
increased soil erosion. Concentrations of netals over large areas of the Site adversely inpact
both aquatic and terrestrial biota.

Current levels of cadmum lead, and zinc in surface water adversely affect resident popul ations
of benthic organisns, fish, and aquatic plant species. Acute and chronic anbient water quality
criteria for these netals are substantially exceeded in the SFCDR Low fl ow contam nant | oadi ng
information in the R indicates that approximately 700 | bs/day of zinc, eight |Ibs/day of |ead
and four |bs/day of cadmumenter the SFCDR fromw thin the Site.

Aver age cadm um and zinc concentrations in the SFCOR within the Site exceed acute water quality

criteria by approximately three and fifteen tines, respectively. In addition, cadm um and zinc
upstreamof the site (SF-2) exceed acute aquatic life criteria by approxinmately four and
twenty-one tines, respectively. 1In the Coeur d Alene River at Catal do, approxinmately ten nmiles

downstreamfromthe Site, cadm umand zinc exceed acute criteria val ues by about two and el even
tines, respectively. Contam nation upstreamof the Site contributes to excessive netal |oadings
found in the river and are conbined with metal |oadings within the Site via surface water runoff
and ground water contam nation. An environnentally significant threat exists to aquatic

popul ations and trophic diversity in the Coeur d Alene River as a result of the South Fork water
quality

Al t hough tol erant species of fish and benthic organi sns appear to be re-establishing within the
Site, toxicity tests on rainbow trout and water fleas conducted during the Rl show that |etha
conditions for less tolerant species currently exist in the SFCODR Persistent contamnation in
the SFCDR and natural processes such as erosion and flooding continue to alter water and
sedinent quality upstream wthin the Site, and in the | ower reaches of the Coeur d' Al ene River

Aver age concentrations of antinony, arsenic, cadm um copper, |lead, nercury, silver, and zinc in
hillside soils exceed reference (background) concentrations by as nmuch as 50 times for |ead, 25
times for cadmum and 12 timesfor zinc. These elevated | evels are al so a source of

contam nation in the surface water, ground water, and sedinents and are potentially toxic to
terrestrial biota. The following Table 6-4 shows soil toxicity reference concentrations that
may i nduce toxicological effects on plants, soil invertebrates, and small namals; it also

provi des the approxi nate acreage that nmay exceed the reference |evels

Estimated intake levels for mce, deer, and waterfow conpared wi th toxicological reference
values indicate that current arsenic and zinc levels in localized areas are likely to cause
adverse effects in snmall nammals. Lead and silver levels are al so expected to have subl et hal
effects on small nammal s, while antinony, copper, and nanganese concentrations in soil nmay have
subl ethal effects on less tolerant individuals. Figure 6-1 shows nmajor Site areas where soi
nmetal concentrations exceed projected toxic levels. Approximately 850 acres in the vicinity of
the Lead and Zinc Smelters and 450 acres in Snelterville Flats have soil concentrations capable
of inducing adverse toxicological effects on plants, soil invertebrates, and snall nmammal s.

O her localized areas of the Site have contam nant |evels that coul d produce | ong term subl et ha
effects on such organi sns.



Waterfow are particularly at risk of toxic effects fromingestion of lead in soil and plants
however, waterfow exposure within the Site is limted by the general |ack of attractive
habitat. The assessnment of |ead hazards to waterfow in the Coeur d' Al ene R ver Basin are
conplicated by the ingestion of |ead shot. Inpacts include docunented periodi ¢ acute poi soning
as well as uncertain chronic effects such as enhanced susceptibility to disease, predation, and
reproductive inpairment. Tissue anal yses detected elevated lead levels in all sanples anal yzed
Concentrations of metals in soil and sedinents in sonme |ocalized areas of the basin are simlar
to those found within the Bunker H Il Site; however, major differences exist in their physica
characteristics. Habitat differences between the Site and basin al so obscure conpari sons of
simlar risks

Impaired trophic communities and structural habitat exist throughout the Site and are especially
evident by the barren and sparsely vegetated areas on the hillsides and flats. El evated neta
concentrations continue to disrupt the interaction and interdependence between soil, plants, and
terrestrial fauna, which are integral conponents in soil stability, wildlife habitat, food chain
pat hways, and nutrient cycling.

Contami nation of localized areas alter species conposition and occurrence. Soil structure is
deteriorated and the integrity of the organic matter and litter layers are severely reduced.
The nmai nt enance of bi ogeochem cal processes and cycles are also altered. Water retention and
erosion control by major water sheds are dysfunctional and can not noderate environnental
extrenes.

Terrestrial and aquatic conmmunities, however, have exhibited sonme natural succession, and
several areas have denonstrated signs of recovery. An evaluation of ecosystemindicators at the
Site show a capacity for adjustments and adaptation

Renmedi al actions at the Site can have a significant beneficial inpact on the re-establishnment of
native terrestrial and aquatic comunities within the Site and are expected to contribute to
improvenents to water quality in | ower reaches of the Coeur d' Alene R ver. Establishnent of
vegetative cover in areas inpacted by past mning, mlling, and snelting operations; control of
wi nd and water erosion; and minimzation of netals |loading to surface and ground water will
enhance recovery of the |ocal environnent.

However remedi ation of the Site will not restore the Coeur d' A ene Basin, as a whole, to a
condition that existed prior to the advent of mning in the region. Renediation of the Bunker
HIll Site is only one conmponent of what will be a basin wi de approach to addressing inpacts from
decades of mning, forestry, agriculture, and devel opnent in the Coeur d'Al ene Basin.

Recently, federal, state, tribal, and local interests have held discussions to build upon past

efforts in understandi ng basin environmental problens in order to devel op a Coeur d' Al ene Basin
Restoration Project. Successful efforts by these groups, coupled with renedial actions at the

Site, have the potential to enhance recovery of many of the environmental features of the Coeur
d' Al ene Basin that have been conpronm sed over the past 100 years.

7 DETAI LED DESCRI PTI ON OF ALTERNATI VES

Thi s proposed cl eanup action involves the Non-popul ated Areas of the Site and those areas within
the Popul ated areas not covered under the Residential Soils ROD. These are areas that are
typically used for many different activities and purposes. Wile it is inportant that the

cl eanup actions block or renove the routes by which people and organi sms cone in contact with
contaminants, it is also inportant that the remedial actions allow for continued growth of the
communi ty.



Remedi al actions selected nust elimnate, or reduce to acceptable conditions, the routes by

whi ch peopl e and environnental receptors cone in contact with or are affected by contam nants in
soil, dust, and water. It is also inportant that the renedial action not unduly interfere with
resident or comunity activities during and after the renedi ati on process. The renedia
alternatives were devel oped with these factors in mnd and with consideration given to present
and anticipated land use activities. Institutional controls that assure the integrity of
remedi al actions selected for the Site are an inportant conponent of all alternatives presented
Conti nued devel opnent of the area will be possible if undertaken consistent with renedi a
actions specified in this ROD and nmanaged through the Institutional Control Program (I1CP).
Institutional controls were also an inportant conponent of the Residential Soils ROD, (August
1991). Previous public comment on the Residential Soils ROD indicated that the community woul d
only support an ICP if there were no costs to local citizens or governnents.

To achi eve an acceptable | evel of protectiveness, the renedial alternatives were designed to
attain site wide and sub-area specific Renedial Action Objectives (RAGs). RAGs are genera

cl eanup objectives that are established early in the FS process to gui de the devel opnent of
cleanup alternatives. The selected RACs reflect consideration of risk nmanagenent principles and
avail abl e information identifying contam nants, nedia of concern and potential exposure

pat hways. They represent prelimnary judgenents regardi ng acceptabl e exposures to site

contam nants, froma variety of routes, that are adequately protective of hunman health and the
envi ronnent .

Bi ol ogical nmonitoring is an inportant conponent of all alternatives with respect to eval uating
potential inpacts on environmental receptors. Wile each alternative includes extensive efforts
to contain or nanage contam nants posing an environnental threat, certain areas of the Site,
particularly hillsides adjacent to the snelter conplex, may have a potential to inpact sensitive
species of plants and aninmals after inplenentati on of renmedial actions. No specific soil

cl eanup goal s (ARARs) have been established to evaluate risk to environnental receptors,

however, the ecol ogical risk assessment has devel oped soil toxicity reference concentrations
which are intended to serve as an indicator of potential inpact.

Wil e residual contami nation nay pose a potential threat to environnental receptors at the Site
the FS determined that renmediation of all hillside areas to |l evels below soil toxicity reference
contam nation was infeasible. Habitat establishment was, however, determned to be both
feasible, and desirable, and is a conponent of all alternatives presented in the FS. As habitat
is established, and environnental receptors are exposed to residual soil contam nation
nmonitoring will be conducted to evaluate actual inpacts to resident popul ations.

RAGCs are expected to be attained through achi evenent of renedial action specific perfornmance
standards. The reliance on perfornmance standards for individual renedial actions is intended to
provide a realistic neasure of success for the specific actions proposed. They have been

devel oped to achi eve overall cleanup objectives for the Site. Performance standards for the

sel ected renedial actions are discussed in greater detail in Section 9.2. The performance
attributed to other alternatives is discussed in detail in the FS and supporting Technica
Menor anda

General response actions (GRAs) and technol ogi es were sel ected and eval uated based on
effectiveness, inplenentability, and cost in reaching their respective RAGs. Alternatives, or
conbi nations of remedi al technol ogies, were then devel oped for each nedia and subarea. Finally,
conprehensive site wide alternatives were devel oped to address the site wide RAGs for the four
principal site nedia: soil/source naterials, ground water, surface water, and air. As a
result, the FS Report proposed four site wide renediation alternatives. Except for the No
Action Aternative which served as a baseline conparison alternative only, all of the site wde
alternatives are able to satisfy, to varying degrees, the nine evaluation criteria, (discussed



in detail in Section 8), required by the NCP to be used when conparing various renediation
alternatives.

The proposed alternatives have been described in the Proposed Plan as follows: Aternative 1
No- Action Alternative 2: Source and Institutional Controls Alternative 3: Source Controls and
Treatnent Alternative 4. Renoval, Source Controls and Treat nent

7.1 ALTERNATI VE 1 NO ACTI ON

Alternative 1 is the No Action Alternative required for evaluati on under the NCP. This
alternative incorporates those renoval actions and Orders already inpl enented or underway which
were summari zed under "Site Hi story". The determinations nade in the Residential Soils ROD have
al so been considered in the devel opnent of Site-wide renedial alternatives presented here. As a
result of these response actions, transport of contami nants via surface water and air from
various onsite sources have been reduced. Additionally, hunman exposures to soil/source
material s have al so been reduced in the HIllside, Srelterville Flats, CA RON and Snelter
Conpl ex subareas. Alternative 1 serves as a baseline for conparison and eval uati on of the other
alternatives.

7.2 ALTERNATI VE 2 SCURCE AND | NSTI TUTI ONAL CONTRCLS

Alternative 2, the Source Containment and Institutional Controls Aternative, was devel oped as a
potentially effective solution to address Sitewi de RAGs, primarily through the use of

contai nnent (barrier) technologies. It is conprised of conponents that include

contai nnent/stabilization, drainage and erosion controls, and institutional controls. As
conpared to the No Action Alternative, Alternative 2 would further reduce the nobilization of
contam nants via surface water and air and prevent hunman contact. Active ground water controls
are not included in this alternative; however, significant ground water and surface water

i nprovenents are expected over tine due to source containment aspects of this alternative and
the considerable efforts being undertaken to establish vegetation on over 3,200 acres of the
Site which are currently erodi ng at excessive rates.

7.3 ALTERNATI VE 3 SCQURCE CONTROLS AND TREATMENT

Alternative 3, the Source Controls and Treatnent Alternative, addresses the Site wi de RAGs by
utilizing a conbination of: source containnent (inplace caps); selective source renoval

drai nage and erosion controls; innovative treatment of ground water and surface water; treatnent
of selected source materials; and, institutional controls. Aternative 3 was devel oped to
utilize a conbination of innovative and conventional engineering controls and treatnent options
with respect to ground water and surface water in particular. This alternative will also use
cenment - based stabilization to treat all Principal Threat nmaterials (defined in Section 9.2.5)
before they are contai ned when they are not recycled or reprocessed. This alternative would
reduce and/or elimnate the nobilization of soil/source materials, surface water, ground water
and airborne dusts.

7.4 ALTERNATI VE 4 REMOVAL, SOURCE CONTRCLS, AND TREATMENT

Alternative 4 is the Source Controls and Renpbval Alternative which relies upon: source renoval s
with disposal in engineered repositories; treatnent of ground water and surface water
conventional engineering controls; and institutional controls. This alternative is

di stingui shed fromAlternative 3 through its reliance on source renoval and conventional water
treat nent technol ogi es instead of innovative treatnent technologies. This alternative would
significantly decrease the inpacts of soil/source material contam nants and further reduce
surface water, ground water, and air-borne contam nant transport.



Each of the alternatives (except for the No Action Alternative) has been devel oped to
specifically address hunan heal th and environnmental concerns and has identified specific
remedi al actions for soils/source materials, ground water, surface water, and air associated
with each of the subareas. Site w de subarea renedial action alternatives are presented in
Table 7-1. These tables outline the renedial action conponents designed to address

nmedi aspeci fic and subarea contam nation individually. They also delineate the conbinations of
actions conprising each specific site wide renedial alternative proposed. Detail ed descriptions
of each subarea and site wide renedial action alternative are provided in the Bunker Hill
Superfund Site Final Feasibility Study Report (May 1, 1992) and associ ated Techni cal Menoranda
These docunents are all available as part of the Admi nistrative Record

8 COVPARATI VE ANALYSI S OF ALTERNATI VES

A conparative analysis of alternatives using each of the nine evaluation criteria, as required
by the NCP, is presented in this section. These criteria are set forth in Table 8-1. This

anal ysis has been undertaken in a two-tiered fashion. First, an individual assessnent was nade
of each alternative's ability to neet each of nine evaluation criteria delineated in the NCP
Secondly, a conparative analysis was undertaken to determne the relative perfornmance of the
alternatives and to identify ngjor trade-offs (i.e., the relative advantages and di sadvant ages)
anong them The purpose of this analysis is to identify the advantages and di sadvant ages of
each alternative relative to the other alternatives.

8.1 | NDI VI DUAL ANALYSES
8.1.1 Aternative 1: No Action

The no action alternative serves as a baseline to evaluate all other alternatives. Wile it
incorporates all previous and pl anned response actions taken at the Site, the No Action
Alternative fails to fully address contam nant pathways on a site wide basis. ARARs and site

wi de RAGs established to ensure protectiveness of human health and the environnent are not net
Therefore, the no action alternative fails to satisfy the regulatory threshold requirenments of
protection of human health and the environnent, and conpliance with ARARs. |n addition, this
alternative fails to utilize permanent and alternative treatnment technol ogies, ranks poorly with
regard to long-termeffectiveness and permanence in reducing risk, fails to substantially reduce
the toxicity, nobility, or volune of hazardous waste associated with the Site, and i s not

consi dered short-termeffective. Because it provides a baseline for conparison

inplenentability and cost are not considered.

8.1.2 Alternative 2. Source and Institutional Controls

The conbi nation of engineering, source, and institutional controls proposed under Alternative 2
achi eves the threshold criteria of protectiveness of human health and the environnent. It is
expected that this alternative would nmeet ARARs and RAGs identified for soils and source
materials as well as air. RAGCs devel oped to protect environmental receptors will not be met in
all areas of the Site in the near term however, as discussed in the Ecol ogi cal R sk Assessnent,
current wi de spread habitat destruction limts actual exposure of environnental receptors to
potentially toxic soil conditions. Seepage reduction and control at the A, Page Ponds, and
the Snelter Conpl ex sources are expected to pronote significant inprovenents to Site w de ground
water quality and to substantially achieve ground water RAGs pertaining to onsite sources over
tine. Also, |oadings reductions to surface water expected under this alternative would provide
significant water quality inprovenent in the SFCDR and woul d substantially achi eve surface water
RAGCs pertaining to onsite sources. Ofsite seeps and TABLE 8 -1



COVPARATI VE ANALYSI S OF ALTERNATI VES

These are the evaluation criteria that are required by the NCP to use when conparing the various
cl eanup alternatives

1) Overall protection of hunan health and the environnent: Addresses whether a renedy provides
adequat e protection and descri bes how risks posed through each pathway are elimnated, reduced
or controlled through treatnent, engineering controls, or institutional controls.

2) Conpliance with federal and state environnental standards: Addresses whether a remedy will
neet all of the applicable or relevant and appropriate requirenents (ARARs) of other federal and
state environnental statutes and/or provide grounds for requesting a waiver

3) Long-termeffectiveness and pernanence: Refers to the magnitude of remaining risk and the
ability of a renedy to naintain reliable protection of human health and the environnent over
tine once cl eanup goal s have been net.

4) Reduction of toxicity, nmobility, and volume: Addresses the anticipated perfornance of the
treatnment technol ogies that may be enployed in a renedy in terns of elimnating or controlling
ri sks posed by the toxicity, mobility, or volune of hazardous substances.

5) Short-termeffectiveness: Refers to the speed with which the renedy achi eves protection, as
well as the renedy's potential to create adverse inpacts on hunan health and the environnent
during the construction and i npl enentation period

6) Inplementability: Addresses the technical and administrative feasibility of a renmedy
including the availability of materials and services needed to inplenent the chosen sol ution

7) Cost: Includes capital costs, operating and nai ntenance (O&\W) costs (including Institutiona
Controls), and eval uates the cost-effectiveness of each alternative.

8) State acceptance: Indicates whether the state concurs with, opposes, or has no conment on
the preferred alternative.

9) Comunity acceptance: Assessed following a review of public comments, both oral and
witten, received on the RI/FS and supporting technical menoranda docunents.

| oadi ngs and the wi despread existence of jig tailings onsite may inhibit imedi ate conpliance
with certain ground water ARARs in sone areas of nmain valley aquifer. Utimte attai nnent of
Federal Water Quality Criteria (FWX) in the SFCDR and Maxi mum Cont am nant Level (MCL) and

Maxi mum Cont am nant Level Goals (MCLGs) promnul gated under the Safe Drinking Water Act (SDWA) in
portions of the valley aquifer system wll depend on the inplenentati on and effectiveness of
offsite prograns to reduce or control contam nant transport and on the ability of onsite
remedi es to neet performance standards over tinme. Separate offsite prograns to restore the Coeur
d' Alene River Basin are currently being fornmulated by a nmulti-disciplinary group of Federal
State, Tribal, and local governments in an effort to coordinate prograns to restore water
quality in the Basin to its maxi mum beneficial use.

A contingent waiver for chemcal-specific ARARs within the main valley aquifer systemwll be
granted only after technical inpracticability has been denonstrated, consistent with the
procedure outlined in Section 10 of this ROD. All alternatives will rely on institutiona
control of water use to be adequately protective of hunan health. Five year reviews will be
relied upon to evaluate the effectiveness of the selected renedy and conpliance with ARARs.



The overall long-termeffectiveness of Alternative 2 is rated noderate based on the degree to
which site wide RAGs are addressed, the degree to which the Principal Threats are reduced, the
reduction of risks to hunmans, and the need to rely on long-terminstitutional controls to

achi eve protectiveness for contam nants renmining onsite. Because Alternative 2 does not
propose treatnent of Principal Threat materials, it does not neet the statutory preference for
remedi al actions that enploy treatnent technologies that significantly reduce the toxicity,
nmobi lity, or volune of hazardous waste. However, the renoval and onsite contai nment of source
material s contenpl ated under Alternative 2 would substantially decrease the nagnitude of
residual risk and provide long-termeffectiveness by decreasing the volune of uncontrolled waste
sources which can contribute to exposure pathways of concern. Capping and cover requirenents
contenpl ated under this alternative would also contribute to a reduction in nmobility of

contam nants of concern

Alternative 2 is readily inplenentable and would not result in excessive risk to workers or the
community, if properly inplemented; therefore, it is considered short-termeffective. Tota
capital costs are estimated to be $31.3 nillion, while &M costs are estinated at $11.5 mllion
Total costs are significantly less than costs for Alternatives 3 and 4; but, the alternative
does not provide conparable site wi de inprovenents.

8.1.3 Alternative 3: Source Controls and Treat nent

By conbi ning containnment, treatnment, and institutional controls, Aternative 3 addresses al
onsite pathways and is protective of human health and the environnent onsite. |In addition, it
effectively contributes to inprovenents in downstreamwater quality. This alternative provides
a high level of protectiveness, would mnimze exposure pathways identified for soils, source
material, and air, and would attain soil and air RACs site wide for hunan health protection
RAGCs devel oped to protect environmental receptors will not be nmet in all areas of the site in
the near term however, as discussed inthe Ecol ogi cal Ri sk Assessnent, current wi de-spread

habi tat destruction limts actual exposure of environmental receptors to potentially toxic soi
conditions. As habitat onsite is re-established environnental receptors will be nonitored to
eval uate potential inpacts. Actions specified in Alternative 3 are expected to have significant
water quality benefits, limt direct exposure to the nost contam nated soils onsite, and
re-establish vegetative cover over exposed areas of the Site. A though FAMX in the SFCDR are
not expected to be net in the near term Alternative 3 adequately controls onsite sources to the
river and substantially inproves water quality and aquatic conditions both on and down gradient
of the Site. Mst Site-wi de surface and ground water RAGCs are expected to be net under this
alternative. However, certain chemcal specific ground water ARARs in the main valley aquifer
may not be achi eved by onsite renedial actions

As noted in Alternative 2, conditions for a contingent waiver for ground water are discussed in
Section 10. Alternative 3 is expected to nore rapidly achi eve surface water and ground water
ARARs onsite than Alternative 2, as it is expected to be nore effective in controlling najor
contam nant sources. Action specific ARARs and ARARs dealing with air and soil/source nmaterials
will be net with inplenmentation of this alternative. Relevant and appropriate requirenents of
RCRA Land Disposal Restrictions (LDRs) for cenent-based stabilization of Principal Threat waste
are expected to be attained. Wile LDRs for mneral processing wastes have not been promul gat ed
(and therefore are not applicable), U S EPA has deternmined that it is appropriate to seek to
achi eve the percent reduction goals, and or extract concentration criteria, set forth in the
LDRs for immbilization of inorganic conpounds. Treatability tests for cenent-based
solidification of one of the major Principal Threat waste naterial accunulations onsite (the
Copper Dross Flue Dust recently noved from Magnet Qulchto the Snelter Conpl ex) indicates that
attai nnent of percent reduction goals based upon TCLP protocols is |ikely. However, due to the
varyi ng solubilities of contam nants of concerns through a range of pH values U S. EPA has
determ ned that the acid | eaching aspects of the TCLP test protocol are not appropriate for



wastes consolidated in the Lead Snelter dosure, and has elected to design a stabilization
m xture that will achieve LDR treatnent goals at a pHreflective of actual onsite conditions. A
rain water |each test has been determ ned to be nore appropriate than an acid | each test.

The overall long-termeffectiveness of Alternative 3 is expected to be high based on the degree
to which it addresses site wide RAGs and the reliability and pernanence of the prescribed
controls. Alternative 3 renoves, controls, and/or treats significant contam nant sources and
effectively addresses site wide RAGs. The toxicity, volume, and nobility of source naterials
avail able for transport is effectively reduced. Because Alternative 3 proposes treatnent of
Principal Threats in soils and source naterials, and treats ground and surface waters, it
satisfies the statutory preference for treatnment of hazardous wastes. Short-term effectiveness
is mtigated by noderate, but nanageabl e, hunman heal th and environmental risks associated with
contam nant renoval, transport, and onsite disposal

Alternative 3 relies primarily on standard technol ogi es which are readily inplenentable. The
constructed wetland system may be considered innovative at this scale of application. However
it is expected to performeffectively with adequate design and nanagenent. Managenent of netals
in the wetlands substrate (lower soils) may be required in the future; proper design and O&M of
the treatment systemshould mtigate potential problens. Aternative 3 addresses human health
and environnmental concerns without significant threats to workers or the comunity and is
considered short-termeffective. Totalcapital costs are estinmated at $56.6 mllion; and, O&M
costs are estinmated at $11.1 mllion. Alternative 3 provides considerably nore inprovenents in
site conditions than Alternative 2 for the increased cost.

8.1.4 Aternative 4. Renoval, Source Controls, and Treat nent

Alternative 4 addresses all pathways and is protective of human health and the environnent.

Site wide RAGs and ARARs for soils/source naterials and air would be net for human health
protection. RAGs devel oped to protect environnental receptors will not be net in all areas of
the Site in the near term however, as discussed in the Ecol ogical R sk Assessment, current wi de
spread habitat destruction limts actual exposure of environnental receptors to potentially
toxic soil conditions. Although ground water ARARs in the valley aquifer systemand FWXC in the
SFCDR are not expected to be nmet in the near term Aternative 4 adequately controls these

pat hways onsite and woul d substantially inmprove water quality and aquatic conditions both onsite
and down gradient of the Site, thus providing the |largest practicable inprovenent in water
quality and aquatic conditions of the four alternatives. It relies to a noderate degree on
institutional controls to elimnate or reduce ground water and surface water exposures and to
ensure the long-termreliability and effectiveness of other treatment and source contro

neasur es.

Most Site wide ground water and surface water RAGCs are expected to be net under this
alternative. However, as was noted in Alternatives 2 and 3 specific conditions for a contingent
ARAR wai ver in the main valley aquifer are outlined in Section 10. Alternative 4 is expected to
be more successful in achieving ARARS onsite than Alternative 2, as it is nore effective in
controlling sources of ground water and surface water contam nation. Action specific ARARs and
ARARs for air, soil/source naterials will be achieved

The overall long-termeffectiveness of this alternative is expected to be high based on the
degree to which it addresses Site-wide RAGs and on the pernmanence and reliability of the
prescribed controls. However, this effectiveness is tenpered by the generation of potentially
hazardous water treatnment sludges over an indefinite tine period. RAGCs would be addressed and
Principal Threats in soil and source material reduced through reliance on renoval, containnent
and conventional water treatnment. Loading reductions to ground water, surface water, and air
woul d al so be realized. Aternative 4 would significantly reduce the nmobility of contam nants



across the Site; however, only proposed water treatnment renedial actions result in a reduction
of volune or toxicity of contam nants

Due to its reliance on extensive renoval actions, Alternative 4 presents a higher |evel of
potential human health and environnental risks and thereby negatively influences short-term
effectiveness. These risks can be mnimzed by appropriate controls, but would require nore
i ntensi ve nmanagenent conpared to other alternatives.

Inpl emrentability of this alternative is considered readily feasible based on its utilization of
standard technol ogi es. However, inplenentability concerns do exist because of the | arge scale
renmoval to be undertaken. Total capital costs are estinated at $90.2 million, while O8M costs
are estinated at $87.9 mllion

8.2 COVPARATI VE ANALYSI S

The subsequent sections summarize a conparative analysis of each of the nine evaluation criteria
(Table 8-1) to determne the relative performance of the alternatives and identify najor
trade-offs

8.2.1 Protection of Human Health and Environnent

Alternatives 3 and 4 provide superior site wide protection relative to Alternative 2, which
provides a relatively large increase in protectiveness over Alternative 1. Specifically,
Alternative 2, 3, and 4 would all be protective with regard to soil, source, and air pathways
Alternative 2, however, provides adequate, but conparatively |less, protection and inprovenent of
ground and surface water pathways than Alternatives 3 and 4 as it relies nore heavily on
institutional controls to control potential exposure pathways. Alternatives 3 and 4 provide
conpar abl e net inprovenents and protectiveness site wide. Al alternatives rely to various
degrees on institutional controls to be protective of Human Health & the Environnent both in the
near and long term

8.2.2 Conpliance with Applicable or Rel evant and Appropriate Requirenments (ARARs)

Alternatives 2, 3, and 4 neet ARARs identified for soils, source materials, and air as well as
action specific ARARs. Wiether or not any of the alternatives woul d nmeet groundwater ARARs

t hroughout the main valley aquifer is uncertain. Contamination attributable to dispersed and
largely inaccessible jig tailings throughout the river valley nay nake attai nment of certain of
these ARARs inpracticable. Section 10 includes a discussion of the basis for naking the
technically inpracticability determ nation and wai ving chem cal specific ARARs in areas of main
val l ey aquifer systemcontinuing to exceed ARARs after successful inplenentation of the renedy
and contingent neasures. Institutional controls will continue to protect against utilization of
the aquifer until all Drinking Water Standards are net.

Wth respect to the attainment of FWXC in site surface water, these ARARs are expected to be
achieved in onsite tributaries to the SFCDR upon the successful inplenentation of renedial
actions specified in this ROD. The attainment of FWX in the SFCDR has been deternmined to be
beyond the scope of this ROD and is therefore not an ARAR for this action. Protection of the
SFCDR from FWXC exceedances due to onsite sources, however, continues to be an objective of the
remedial actions inthis ROD. U S. EPAis currently working with State, Tribal, and | oca
governnent, as well as other federal agencies and |local interest groups to devel op and i npl enent
cl eanup strategies for the Coeur d' Al ene Basin which are expected to significantly inprove water
qual ity conditions both upstream and downstream of the Site.

Five year reviews will be relied upon to evaluate the effectiveness of the sel ected renedy and



conpl i ance with ARARs.

RCRA LDRs (40 CFR 268) are not applicable to the utilization of cenent-based stabilization of
Principal Threat wastes in Alternative 3, since LDRs for mneral processing wastes are not
schedul ed for pronulgation until 1994. However, for the purposes of this action, percent
reduction and/or extract concentration criteria goals of the LDRs will be considered to be

rel evant and appropriate for this treatnent conponent of the renedial action. Treated Principal
Threat waste woul d be consolidated within the Snmelter Conpl ex.

8.2.3 Long-Term Effectiveness

Alternatives 2, 3, and 4 are all effective and reliable renedies with respect to risks and
conditions associated with onsite sources. However, Alternatives 3 and 4 provi de additional

i nprovenents through treatnent of surface and ground water. The treatnent plant proposed in
Alternative 4 would require nore |ong-term mai ntenance than that anticipated under Aternative
3. This may affect effectiveness in the |ong-run.

In addition, Alternative 3 provides enhanced effectiveness relative to other Alternatives
through treatnent of Principal Threat wastes. The renoval of all accessible jig tailings in
Alternative 4 would increase the longtermeffectiveness conpared to Alternative 3. Aternative
3 utilizes institutional controls and the constructed wetland ground water systemto mtigate
the inpacts of this contam nant source. 8.2.4 Reduction of Toxicity, Mbility, Volune, and
Persi stence through Treat nent

O her than treatnent actions for sedinent reduction in tributary sedi nentation basins,
Alternative 2 does not incorporate treatnent as a conponent of the renedy. It therefore
conpares poorly with respect to the statutory mandate for treatnent. Alternatives 3 and 4
utilize treatnment of ground and surface water to the sane extent; and, both are considered
adequate in utilization of appropriate levels of treatnent in this regard. Additionally,
Alternative 3 focuses on reprocessing/recycling or treatnent of the Principal Threat naterials
fromthe Snelter Conplex. Aternative 3 therefore goes further toward satisfying the statutory
preference for reduction of toxicity.

8.2.5 Short-Term Effectiveness

Alternative 2 would be inplenented in a relatively short tine frame and woul d not pose | arge
short-termrisks. Aternatives 3 and 4 woul d take approximately twice as long to inplenent as
Alternative 2. Due to the greater volunes of materials handl ed, sone short-termrisks to
workers and the comunity may be associated with excavation under Alternative 3, while
substantially greater potential risks, and tinme, would be associated with the nore extensive
excavation efforts under Alternative 4. The risk associated with Alternatives 3 and 4 can
however, be managed with current construction and hazardous waste handling procedures. An
exanmpl e of these procedures woul d be dust control neasures.

8.2.6 Inplenmentability, Reliability, and Constructability

Alternatives 2, 3, and 4 are inplenentable using standard construction/renedi ati on techni ques.
Long termnonitoring efforts under Alternatives 2 and 3 nay be greater than for Aternative 4.
Alternative 4 would involve a sizable | oss of devel opable land along the 1-90 corridor due to

extensive tailings excavation in Snelterville Flats and woul d necessitate obtaining onsite or

near offsite landfill space to handle a continuing streamof treatnent sludge generated by the
wat er treatnent plant.



8.2.7 Cost

A summary of estimated capital, O& M and net present worth costs is provided in Table 8-2.
Alternative 2 is significantly lower in capital and net present worth costs, but is also | ower
in overall long-termeffectiveness. Although Alternative 3 is significantly lower in costs than
Alternative 4, it provides conparable net protection and provides substantial inprovenents due
to innovative surface and ground water treatnent nmethods and the utilization of

reprocessi ng/ recycling technol ogi es.

8.2.8 State Acceptance

IDHWand U.S. EPA have worked together throughout the devel opnent of the Bunker H Il Superfund
project. The State of Idaho concurs with the selection of Alternative 3 as the renedial action
for the Site.

8.2.9 Comunity Acceptance

The results of the public coment period and the discussion during the Proposed Plan Public
Meeting indicate that the najority of the comunity supports the proposed alternative. The
community expressed overwhel ming desire to get the cl eanup noving as soon as possible. See the
Responsi veness Summary for additional details of comunity response.

8.2.10 Tribal Acceptance
The Coeur d' Alene Tribe has been participating in the Site activities since 1990. The Coeur
d Alene Tribe in their letter of August 1992, to U S. EPA continues to express concern with the

Proposed Plan for the Site. These concerns are addressed in the Responsiveness Sunmmary Section.

I ndi vi dual concerns about various aspects of the Proposed Plan are responded to in the attached
Responsi veness Summary.

9 THE SELECTED REMEDY
9.1 | NTRODUCTI ON

U S. EPA and | DHW have sel ected Alternative 3 for cleanup of the Bunker H Il Superfund Site.
This selection is based on the Admnistrative Record for the Site. These actions, coupled with
actions required in the Residential Soils ROD and U S. EPA directed response actions, constitute
the Site wide remedial actions selected by the U S. EPA and IDHW The renedi al actions are
devel oped to address the subareas RAGCs as well as nedi a-specific concerns in that subarea.

9.2 REMEDI AL ACTI ONS BY SUBAREAS
Remedi al actions specified bel ow were presented in Table 7-1; however, this section provides a
nor e thorough discussion of the selected renedy and includes performance standards for renedial

actions where appropriate. The discussion is presented in the follow ng sections:

I Hllsides

Snelterville Flats

Central |npoundnent Area (ClA)

Page Pond



Snel ter Conpl ex and M ne Qperations Area

Ri ght s- of -y ( ROWN

Conmmerci al Buildings and Lots

Residential Interiors

Fut ure Devel oprment in Non-popul ated Areas

Constructed Wetland Treatnent Systens

Public Water Supply Consi derations

Soil Action Levels

Operation and Mi nt enance

Institutional Controls

Moni t ori ng

Institutional Controls

General Renedi al Desi gn Considerations
9.2.1 Hllside Renmedial Actions

US EPAis currently overseeing inplenentation of an Adm nistrative O der on Consent (AQC) for
Revegetation and Stabilization of hillside areas within the Site. This ACC was signed in
Cctober, 1990 by U S. EPA, @il f Resources & Chemical Co. and Hecla Mning. The ACC calls for
the revegetation of 3,200 acres of eroding hillsides having | ess than 50% cover within the Site,
contour terracing of steep slopes to control erosion and increase infiltration, erosion control
and sedinentation retention structures, and control of water and wind erosion of selected mne
dunmps. U.S. EPA approved workplan for Hllsides Stabilization and Revegetati on provide for

achi evenent of 85% ground cover on existing barren hillsides within approximately 8 to 12 years.

Zero gradient contour terraces are being constructed on the sel ected barren and sparsely
vegetated hillside to the south, east, and west of the Snelter Conplex. Sedinent retention
treatnent basins are being constructed in the mgjor tributaries within the Smelter Conpl ex area
for the purpose of reducing the suspended sedi ment/contam nant |oadings in surface runoff to the
SFCDR.  These detention structures receive stormflows from Deadwood, Magnet, and Gover nnent

Qul ches. Additional details of the work to be perforned are found in the ACC work plan which is
available in the Adm nistrative Record repository at the Kellogg library. 1In addition to the
revegetation actions specified on approximately 3200 acres in the H |l sides ACC workplan, U S
EPA is requiring that severely eroding hillside areas having | ess than 50% cover, w thin areas
of greater cover (50% +), are also revegetated consistent with the nethodol ogy outlined in the
ACC. The revegetation efforts apply to areas where there is a high potential for contani nant
transport and the net inpact of planting access is not greater than the benefit. Specific areas
to be added to the revegetation efforts will be determ ned by additional field investigations
conducted during the Renedi al Design phase; however, the additional acreage is expected to be

|l ess than 500 acres. Additional enphasis is also placed on reestablishnent of riparian habitat
and stream corridor vegetation under this action, although establishnment of runoff filtering



areas adjacent to streamcorridors and drai nage ways is an integral conponent of the Hillsides
ACC. In general, efforts will be undertaken to establish a vegetated streamcorridor of 100 feet
width at a minimum Specific plans for each streamcorridor being renediated will be devel oped
during Renmedi al Design in conjunction with devel opnent of Hillsides ACC workpl ans. Respondents
to the ACC have established Test Plots to determ ne which revegetation strategies will be nost
effective on the hillside areas. The results of the test plots will be used to determ ne the
best revegetation applications. Mnitoring of the perfornmance and nai ntenance of erosion
control measures and sedinentation structures will continue until revegetation efforts have been
successful in controlling erosion and sedinentation of the hillside areas. Future work will be
consistent with action taken to date in accordance with the Cctober 1990 ACC. Detail ed design
and construction docunents for hillside actions have been prepared as required by the ACC and
are available for reviewin the Admnistrative Record. Also included in the ACC work plans are
site specific plans for closure of mne rock dunps identified as posing a direct contact or
erosi on hazard.

In order to mnimze contact between Ml o Creek surface water and tailings and mne waste rock
on the Mlo Q@ilch floor, and reduce contam nant transport to the SFCDR as suspended sedi nent
during runoff events, MIlo Creek will be channelized and |ined fromthe Wardner Water System
intake to the culvert which directs streamflow beneath Wardner and Kellogg. Lining of Mlo
Creek nmay al so reduce recharge to the Bunker HIl M ne workings. Operation and Managenent plans
wi Il be devel oped during renedial design for all hillside actions in order to assure continued
ef fecti veness.

9.2.2 Snelterville Flats

Remedi al actions for Snelterville Flats consist of actions to control mgration of w ndbl own
dust, minimze direct contact risk, and control contam nant mgration to surface and ground
water. Consistent with other remedial actions to treat contam nated surface and ground water at
the Site, over 100 acres of jig tailings-contam nated alluviumw Il be renoved fromthe
northwestern portion of the flats adjacent to the SFCDR for the creation of constructed wetl ands
for the treatment of surface and ground water; this material will be consolidated in the CA
Additional details on the conceptual design of this systemare provided in the Constructed

Wet | and Techni cal Menorandum avail abl e at the Administrative Record repository.

Along with the construction of the wetlands, a floodway with a protective dike will be
constructed on the south side of the SFCOR  The floodway will be a m ni numof 500 feet w de and
the dike will be designed to protect Srmelterville Flats and the wetlands treatnent systemfroma
100 year, 24 hour stormevent. Accessible tailings in those portions of the floodplain of the
SFCDR being nodified for floodway construction will al so be renoved and di sposed of in the A
Additionally, all exposed tailings along the banks of the SFCOR within the Site will be
stabilized to prevent erosion, or renoved for consolidation within the C'A Renedial design for
any nodifications within the fl oodway, and all bank stabilization measures, wll incorporate
aquatic habitat considerations. Appropriate State and Federal natural resource agencies wll be
consulted in devel oping site specific habitat considerations. For exanple, streamcorridor
configuration and revegetation of river banks can be designed to maxi m ze benefits to aquatic

r esour ces.

I mpl emrent ati on of these nmeasures will result in inprovenents to ground water and surface water
quality due to the renoval of these materials to an area that will be resistant to infiltration
and isolated fromcontact with ground water and surface water.

The jig tailings/alluviummxture that will remain in Snelterville Flats will be capped with a
m ni mum of six inches of soil to enhance revegetation efforts and mnimze direct contact risk.
Alternatively, contam nated surfaces will be covered with a nore pernanent barrier, consistent



with current |and use (revegetation is the preferred renedial action and will be required unless
| and use necessitates a nore durable barrier). As with other areas of the Site, if |and use
conversions occur in Snelterville Flats a barrier consistent with the newland use will be
required in those locations where | ead concentrations in the top foot of soil exceeds 1,000 ppm
This cleanup goal is consistent with the renedial action level in the Residential Soil ROD. An
institutional controls systemw || be the nechanismused to ensure that appropriate barriers are
installed and naintained on Snelterville Flats as | and use conversions occur. Approximately 500
acres of Snelterville Flats will be renoved or capped. Jig tailings/alluviumrenoved from
Snelterville Flats will be placed in the CIA prior to its closure.

Addi tional remedial actions specified for Snelterville Flats include a systemfor capturing and
treating ground water being discharged to the SFCOR in the areas inmmedi ately east of Pinehurst
Narrows. This systemis discussed in greater detail in section 9.2.10 - Constructed Wtl ands
Treat nent System

9.2.3 Central |npoundnent Area

The remedi al actions proposed for the CIA focus on minimzing rel eases fromthis source by
installation of a cap designed to minimze infiltration through jig tailings and Central
Treatment Pl ant sludges disposed of in this area. The CIAwill also serve as a repository for
consolidation of jig tailings/alluvium gypsumand slag renoved as a conponent of other renedial
actions. The cap will be designed to have a hydraulic conductivity of |less than 10[-6] cm sec.
After grading of the Cl A surface and dikes to pronote runoff, the cap will be conposed of a

m ni mum of twel ve inches of |ow perneability naterial overlain by a mninumof six inches of
clean soil suitable for revegetation. Qher engineering designs neeting these criteria will be
considered. Cap design and revegetation requirenents will be consistent with potential future
land use. Prior to closure of the A nmaterial accunmulations originating fromthe 1982 Snel ter
Conpl ex cleanup will be renpbved and returned to the Snelter Conplex. A determination will be
nmade regardi ng whether the material will be recycled, reprocessed, or treated via cenent based
stabilization prior to being capped in the Snelter dosure. The process for making this
determination is detailed in Figure 9-1. Surficial soils on the CA dikes and areas surroundi ng
the A wll be capped, as appropriate, consistent with current land use. At a mninmm siXx
inches of clean soil will be placed to enhance revegetation. The slag pile on the west end of
the CTAwll be relocated either to the Snelter Conplex or the east cell of the CTA prior to

cappi ng.

Included in the CTAclosure is installation of a systemto recover and treat contam nated ground
wat er surfacing north of the A This recovery systemw |l be designed to naxim ze the
efficient interception of contam nated ground water fromthe "Cl A Seeps". Water collected from
the seeps will be conveyed to the constructed wetlands treatnent systembefore release to the
SFCDR. The performance standards for the constructed wetland treatnment system are discussed in
section 9.2.10.

9.2.4 Page Pond

Page Pond is a forner tailings disposal area resulting frommneral mning and concentrating
activities at the fornmer Page Mne. This area contains tailings that contribute to localized
contam nation of surface and ground water and serves as a source of w ndbl own dust. The Page
Pond currently serves as a repository for soils removed fromresidential properties as well as
the site for the South Fork Sewer District Water Treatnment Plant. The remedy for Page Ponds
calls for the renoval of approximately 40-60 thousand cubic yards of jig tailings accunul ati ons
fromthe West Page Swanp area and the subsequent placerment of this naterial on the Page Pond
benches as a sub-base for a vegetated cap. The final extent of naterial to be renoved from Wst
Page Swanp will be determ ned during Renedial Design and will consider current vegetated status,



surficial soil contam nant concentrations, water |evels, and habitat. The regradi ng and cappi ng
of Page Tailings Inmpoundnent with residential soils will serve as a barrier to direct contact
with tailings within this inmpoundnent and will facilitate revegetation efforts in that area. In
addition, the cap will decrease the | eachate generation of the Page Pond area by pronoting
runof f and evapotranspiration conpared to current conditions. |npoundrment dikes will also be
regraded and then vegetated after placenent of a mninumof six inches of clean soil. Existing
fencing will be maintained to limt access. Wtlands associated with the Page Pond areas wil |
be evaluated for water quality, habitat considerations, and biononitoring in order to assess
environnental conditions resulting fromrenedial actions. U S EPA and IDHWw Il work with the
appropriate state and federal natural resource nmanagenent agencies to determ ne appropriate
nmanagenent and operations of the area.

Under this alternative Hunbol dt and Grouse Creeks will be isolated, to the degree practicable,
fromcontact with Page tailings accurul ati ons by the use of diversions and channel

nodi fications. The objective is to mnimze the contam nation of these surface streans by
preventing contact with jig tailings. Sone benefits will also accrue to ground water as the

di version can be designed to mnimze surface water contributions to the ground water system
under | yi ng Page Ponds. Final configurations of any channel nodifications will be determ ned
during Renmedi al Design and will include habitat considerations. Appropriate State and Federal
natural resource nanagenent agencies will be consulted in determning the nost appropriate
desi gn.

9.2.5 Snelter Conplex and M ne Qperations Area (M)

The Snelter Conplex and M ne Qperations Area include those areas of the Site that conprise the
former active mning, mlling, and material processing areas of the Site. This area typically
contains the nost highly contam nated areas of the Site with netal concentrations of naterial
accunmul ations and soils well into the percentage range in nany instances. The Renedi al
Investigation (RI) Report includes summary tabl es docunmenting naterial accumul ations found
within the Snelter Conplex and MOA. In addition to material accumul ations, the Snelter Conpl ex
and MDA contain nurmerous contam nated structures in an advanced state of deterioration. The
Snel ter Conpl ex and MOA present a continuing threat to the community due to the risk of fire and
the threats posed to trespassers on the property. Contam nant migration via wind and water is
al so a nmajor concern. Acid mne drainage fromthe Reed and Kel | ogg tunnels or other mne portals
where the drainage fromthe Bunker H Il Mne is collected will also require collection and
treatment.

Remedi al actions selected for the Snelter Conplex and MOA focus on limting direct contact with
contami nants and controlling mgration of contam nants to surface and ground water. Foll owi ng
renmoval and reprocessing, recycling, or cenent-based stabilization of Principal Threat

(threshol d concentrations provided in the table below material accunulations and soils wthin
the Snelter Conplex and MDA, the Lead Snelter and the Zinc Plant structures will be denolished
in place and prepared for capping after renoval of salvageable itens, such as steel, tinber, and
equi pnent. Sal vage naterial will be decontam nated consistent with the proposed rule for Best
Denonstrat ed Avail abl e Technol ogy (BDAT) treatnent technol ogi es for contam nated debris
published in the Federal Register, January 9, 1992. Recycling and reprocessing of material
accunmul ations and denolition debris will be utilized to the extent practicable in order to
mnimze material in the Snelter closure. MOA structures will be decontam nated consistent with
intended use and maintained for future utilization, where feasible, or dernolished. Prior to
denolition, PCB-containing equiprment will be nanaged consistent with applicable Toxic Substance
Control Act (TSCA) regul ations. Asbestos containing nmaterials will also be managed consi stent
with applicable regulations during all closure activities. Denpblition of the Lead and Zinc tall
stacks are not required as part of this action; however, they nust be decontam nated.



The Snelter Conplex is conposed of three principal areas for the purpose of this discussion; the
Lead Snelter, Zinc Plant, and M ne Qperations Area. Associated material storage sites and
related areas are al so considered part of the Smelter Conplex. The follow ng discussion focuses
on these three principal areas. Materials accunulation sites and associ ated soils that have been
i npacted by contam nation frommneral processing facilities (e.g., lead snelting, zinc
refining, etc.) are slated for renoval and consolidation within the Lead Snelter and Zinc Pl ant
cl osures since these wastes are generally of higher concentration and require a greater |evel of
nmanagenent in order to insure a protective renedy. A subset of these materials conprises the
Principal Threat naterials of the Site. The paranmeters of this subset are outlined in a
separate Principal Threat Technical Menorandumwhich is part of the Administrative Record for
the Site. Table 9-1 lists the action levels for the Principal Threat materials. Principa

Threat materials will be reprocessed, recycled, or treated via cenent-based stabilizati on under
this renmedial action to address the statutory preference for treatnent of Principal Threat
Wastes (Figure 9-1).

Lead Snelter

QG her naterials within the Snmelter Conplex to be consolidated in the Lead Snelter closure
i ncl ude:

1  contaminated materials and soils fromthe "boneyard area" south of the Lead Snelter

sone slag fromthe west cell of the CIAto aid in preparation of the Lead Snelter

residential soils collected during other renedial actions nmay be consolidated within the
snelter closure as needed to facilitate preparation of the Site for capping and
revegetation

Snel ter Conpl ex cleanout naterial (renmoved fromthe Snelter Conplex by Qulf in 1982)
currently located in the A approximately 31,000 cubic yards; @Qlf in 1982) currently
located in the A, approximtely 31,000 cubic including the "boul evard area"

mat eri al accunul ati ons and contam nated soils, including former waste di sposal or hol ding
ponds sedi nments within the Snelter Conpl ex;

cl eanup material from MOA buil dings decontam nated to allow for future disposal or hol ding
ponds sedi nments within the Snelter Conpl ex;

Magnet Qul ch cl eanup material accurul ati ons andcontam nated soils; industrial utilization

treated Principal Threat material, including the Copper Dross Flue Dust Pile which was
recently renoved from Magnet Qulch for tenmporary storage in the Lead Snelter Conpl ex where
it awaits cenent based stabilization; and

other nmaterial s/soils determ ned during Renedial Design to be appropriate to consolidate
inthis area

Zinc Pl ant

The Zinc Plant closure will include material fromthe Zinc Plant, Phosphoric Acid/ Fertilizer

Pl ant areas (excluding the fertilizer warehouse), contam nated soils in the vicinity of the Zinc
Pl ant and upper Governnent Qulch, and naterial, debris, and contam nated soils fromthe
fertilizer plant. Any of the naterials destined for the Zinc Plant closure could al so be placed
in the Lead Snelter Cosure if the Zinc Plant closure is at capacity.



M ne Qperations Area

Surface soils and material accumulations within the MOA will either be renoved for consolidation
within the lead snelter closure, treated as Principal Threat wastes and consolidated within the
lead snelter closure, or capped in place with a barrier consistent with [and use. Renedi ation
of the MOA is expected to include considerable renoval of material due to high |evels of

contam nation found in this area and the anticipated future | and use. |In determ ning whether
soils in the MDA and Snelter Conplex (outside of the capped area) are renoved to be consolidated
in the Lead Snelter and Zinc Plant closures, an evaluation of the characteristics of materi al
accunmul ations will be conducted during Renedial Design. Al naterial accumul ati ons and
associated soils will be renmoved and consolidated in the Lead or Zinc Plant closures if they
exhi bit concentrations in excess of what would typically be attributed to m ne waste rock or
tailings. Renedial Design will include a process for determ ning the extent of excavation in
areas inpacted by material accurmulations. In all cases a mninumof six inches of clean soil or
other barrier appropriate to land use, will be applied as a cover where surface concentrations
exceed 1,000 ppm | ead.

Currently, a portion of the acid mine drainage fromthe Bunker H Il Mne is conveyed fromthe
Kel l ogg Tunnel to the CI A for subsequent treatnent in the Central Treatnment Plant (CTP). Al
acid mne drainage will be conveyed to the CTP for pre-treatnment followed by further treatnent
in the constructed wetland treatment systemto be located in Snelterville Flats. During

renmedi al design the adequacy of the existing CTP to pretreat mine water will be evaluated to
determine if nodifications to this facility are needed to neet water-quality-based effluent
limts which will be inposed on the constructed wetland treatnent systemoutfall. This renedial
action is consistent with the requirenents of a U S. EPA Administrative Order issued in 1991.
The order requires that a closure plan for the Bunker H Il Mne be devel oped and i npl enent ed
whi ch addresses acid mne drainage fromthe mne as well as other environmental considerations.

C osure Consi derations

Upon denolition of the Lead Snelter and Zinc Plant, and consolidation of naterial accumulations
and contam nated soils, including treated Principal Threat materials, both of these facilities
will be closed. The Principal Threat naterials remaining after recycling and reprocessing

opti ons have been inplenented will be treated via cenent-based stabilization fixation.

The obj ective of cement-based stabilization/fixation is to reduce the nobility of contam nants.
Rel evant and appropriate requirenents of RCRA Land D sposal Restrictions (LDRs) for cenent-based
stabilization of Principal Threat waste are expected to be attained. Wile LDRs for mneral
processing wastes have not been pronul gated (and therefore are not applicable), U S. EPA has
determined that it is appropriate to achieve the percent reduction and/or extract concentration
criteria goals set forth in the LDRs for imobilization of inorganic conpounds. Treatability
tests for cenent-based solidification of one of the major Principal Threat waste materi al

accunul ations onsite (the Copper Dross Flue Dust recently noved from Magnet Qulch to the Snelter
Conpl ex) indicates that attai nment of percent reduction goals based upon TCLP protocols is
likely. However, due to the varying solubilities of contam nants of concern through a range of
pH val ues, U.S. EPA has determined that the acid | eaching aspects of the TCLP test protocol are
not appropriate for wastes consolidated in the Lead Snelter O osure, and has elected to design a
stabilization mxture that will achieve LDR percent reduction goals and/or extract concentration
criteria at a pHreflective of actual onsite conditions. A rain water |each test which

approxi nates onsite conditions has been determ ned to be appropriate; a nodification of U S. EPA
Met hod 1320 will be used. Treated Principal Threat materials will be consolidated in concrete
substructures (basenments, storage bins, etc.) within the Lead Snelter Conpl ex unl ess other areas
are determned to be appropriate by U 'S. EPA during Renedi al Design.



O osure of the Lead Srmelter and Zinc Plant will consist of a mninumof one foot of |ow
pernmeability material or a soil/geosynthetic cap (or an appropriate conbination of the two) that
will have an in place hydraulic conductivity of less than or equal to 10[7] cmisec to minimze
water infiltration and subsequent contami nant migration. Qher appropriate RCRA 40 CFR Part
264, Subpart Grequirenments for closure of existing facilities will be incorporated into the
closure design, including: |eachate collection and treatnent, runoff and runon controls,

noni toring, and operati on and nmi ntenance consi derati ons.

O her Snelter Conpl ex Renedial Actions

The surface water actions selected for the Snelter Conpl ex include channelizing and |ining of
Governnent Creek, with diversion and treatnent of base flows in the Collected Water Wetland. A
cutoff wall will be constructed south of the Zinc Plant in order to divert relatively

uncontam nated water around the closed industrial conplex. A second cutoff wall will be
constructed at the northern end of the gulch to facilitate the collection of contam nated ground
wat er and surface water within the area. This water will be shunted to the constructed wetl and
treatnent system planned for Snelterville Flats under this alternative. The Renedial Design for

t hese conponents of the remedial action will seek to naxi m ze recovery of base flow contani nated
ground water and surface water for treatnent and divert uncontani nated surface water and ground
wat er around the closed industrial conplex to the SFCOR  Bunker Creek base flows will also be
conveyed to the wetland treatnment systens if water quality sanpling indicates exceedances of

FWC.

The existing stormwater drainage systemin the MOA will be nmaintained and the m Il settling
pond (Concentrator Reservoir) will be closed. Any sludge remaining in the bottomof the mll
settling pond will be consolidated in the Lead Smelter closure.

The A-1 Gypsum Pond sedinents |ocated in Magnet Qulch will be renoved and rel ocated to the A
prior to closure of that area. The A-4 Gypsum Pond sedinents, |ocated north of MKinley Avenue
at the nouth of Magnet Qulch, will either be capped in place or noved to the CIA along with the
A-1 Gypsum Pond. The final determnation regarding this aspect of the selected renedy will be
based upon the engineering feasibility of closing the A-4 Gypsum Pond in place and additi onal
consi deration of ground water and surface water hydrology in that area. If a capis selected it
must minimze infiltration through the A-4 Gypsum Pond and be of |ow naintenance. Relocation
the A-4 Gypsum Pond sedinents within the A closure would have the additional benefit of naking
an area available in the former A-4 Gypsum Pond | ocation for construction of a sedinentation
basin for detention of runoff fromthe Smelter Conpl ex, Bunker Creek, and Deadwood Gul ch.

O her existing solid waste landfills within the Snelter Conplex will be closed consistent with
appropriate RCRA 40 CFR Part 264 requirenents (Subpart N). A low perneability soil cover system
will be constructed over the solid waste landfills located on the east side of Deadwood CQul ch
south of the mine/mll| crusher plant in order to reduce surface infiltration through potenti al
source materials. Capping the landfills is expected to reduce potential ground water | oadings
fromthese sources. Upon conpletion of remedial activities, all disturbed areas will be
re-vegetated or other appropriate pernmanent barrier installed.

9.2.6 Rights-of-Way

Al rights-of-way (RON within the Site will be nanaged to mnimze contam nant mgration and
direct contact risk. The ROM renedial action determnations will necessarily be site specific
based upon location, utilization, and contam nant concentrations. |In general all ROM wll
receive one or nore of the following treatnments: access control, capping (i.e., barrier
consistent with land use), or renoval/replacenent. Capping will be the predom nant action
utilized in Non-popul ated Areas; however, in areas within the Snelter Conpl ex/ MOA renoval and



repl acenent will be favored. Were caps are determned to be appropriate during RD, they will
be consistent with Iand use and will have suitable durability; for exanple, in the case of
overhead power lines the nethod of renediation will be consistent with the other areas around
the RON Wthin residential areas, ROM adjacent to residential properties will be treated
consistent with the renedial action selected in the Residential Soils ROD. In all cases, ROM
contributing to contamnant migration via air or water will be addressed. ROM include all
state, county, local and private roads

9.2.7 Commercial Buildings and Lots

Commerci al buildings and lots include public buildings, parks, churches, as well as commercia
properties. R sks posed by conmercial buildings and lots are sinmlar to those in residential
settings. Wiile the duration of exposure in comrercial settings nmay be | ess, on the average,
than a residential setting, the nost sensitive portion of the popul ation nmust still be
protected. Consequently, this action requires remedial actions simlar to those for residentia
areas. In existing comrercial settings soils exceeding a | ead concentration of 1,000 ppmin the
top 1 foot, nust receive a protective barrier consistent with land use. Barriers may include a
m ni mum of six inches of clean soils or gravel, or a paved surface. Final decisions regarding
barriers perfornmance standards will be devel oped during Renedial Design or as a conponent of the
institutional control program Commercial properties used predom nantly by sensitive

popul ations will require a 12 inch soil barrier. As new comercial uses are undertaken the sanme
approach to barrier nanagenent will be required. The institutional control program planned for
the Site will provide specific performance standards for various barrier systens. Proper

di sposal of material excavated during conmmercial devel opnent is a key conponent of this renedy.
Soils nmay be consolidated within the Page Pond tailings inpoundnent, or the Snelter Conpl ex,
until closure of Smelter Conplex is conplete.

Wth respect to interiors of comrercial properties, the institutional controls programwill
encourage interior cleaning of properties and provi de guidelines for replacenent of carpets,
floors, and insulation of existing structures.

9.2.8 Residential Interiors
The remedi al actions presented here are intended to conpl enent actions selected in the
Residential Soils ROD issued by U S. EPA in August of 1991. To provide a protective renmedy for

Site residents the foll owi ng components are included:

1  Continuation of blood | ead nonitoring in conjunction with educational programs currently
provi ded by the Panhandl e Health District.

Continuation of the high efficiency vacuumloan program prograns currently provided by
the Panhandl e Health D strict.

Devel opnent of institutional control progranms for honme renodeling activities, including
the nornmal replacenent of carpets, floors, and attic insulation

Al hores with house dust |ead concentrations equal to or exceeding 1000 ppmlead wll
have a one tine cleaning of residential interiors after conpletion of renedial actions
that address fugitive dust. |f subsequent interior house dust sanpling indicates that
house dust |ead concentrations exceed a site wi de average of 500 ppm | ead the need for
addi tional cleaning will be eval uated

Home interiors of children identified through health screening will be evaluated and if
needed site specific renediations will be perforned.



1  Additional interior dust studies will be devel oped during remedi al evaluated and if needed
site specific renmediations will be perforned. tine cleaning.

9.2.9 Future Devel oprrent in Non-popul ated Areas

Wth the exception of certain areas within the Site that are integral conponents of the renedi al
actions (e.g., Lead Smelter cap and constructed wetl and systens), currently undevel oped areas of
the Site may be utilized in the future, consistent with local [and use controls.

The institutional controls programwi ||l guide the establishnent of effective barriers in areas
where surficial (top one foot) soil |ead concentrations exceed 1,000 ppmlead. In areas where

| ead concentrations are bel ow 1,000 ppm | ead no special considerations will be required beyond
those typically required for new devel opnents. The exception to this would be creation of a new
residential developnent in a currently undevel oped area of the Site. Such a devel opnent woul d
have an average residential yards |ead concentration |ess than 350 ppmlead, with no property
exceeding 1,000 ppm |l ead, and would need to be effectively isolated fromnearby areas that woul d
expose residents to surficial lead soil |evels exceeding 1,000 ppm New devel opnents not
neeting these criteria will require renediation prior to residential use as described in the

Resi dential Soils ROD.

Non- popul ated Areas with the potential for future devel opnent will be renediated to address
current human heal th and environmental concerns as discussed in this section. Renediation
activities specific to conditions at future |land use locations will be inplenented, as
appropriate, as devel opnent occurs via institutional controls (see Section 9.2.14).

9.2.10 Constructed Wetland Treat ment Systens

Two constructed wetland treatment systens are selected for the innovative treatnent of surface
wat er and ground water. The first system (Collected Water Wetland) will occupy approxinately 74
acres in Snelterville Flats and is intended to treat Cl A seeps, pre-treated aci d m ne drai nage,
contam nated surface and ground water from Governnent Qulch, |eachate fromthe Lead and Zinc

Pl ant cl osures, and other selected surface water flows. The U S. EPA is selecting this system
based upon infornation presented in the FS, supporting Techni cal Menoranda, an independent
review of the literature. The systemwoul d operate by adsorption and precipitation of netallic
sul fides within an anaerobi c wetlands substrate. The contam nants would renain bound in
thewetl and as long as the substrate remains anaerobic and saturated. This systemwill

bedesi gned to naxi m ze renoval of contam nants fromtreated waste streans as early as
practicable. After source control remedial actions are in place and the system operation has
been optimzed, it is U S EPA s expectation that the constructed Coll ected Water Wt and
treatnment systemw || treat approxi mately eight CFS of contami nated water to a mini nrum of 90%
renmoval efficiency and will nmeet water-quality-based effluent limts prior to discharge to the
SFCDR.  Currently the SFCDR is a water quality limted stream segnent; however, the IDHW U. S
EPA, the Coeur d' Alene Tribe, and other interested state federal and | ocal agencies are

consi dering devel oping a Total Maxinum Daily Load (TMDL) for the SFCDR, as required by the dean
Water Act. Discharge limts for the Collected Water Wetl and and Ground Water Wetland effluents
will be determined as this process evolves as part of the Coeur d' Al ene Basin Restoration
Project. Should the Collected Wetl and Treatment System not meet both 90 percent reduction
criteria and water-quality-based effluent limts neeting the substantive requirenents of an
NPDES permit, pretreatnment of influent contam nant streans or nodifications to the treatnent
systens will be required.

The second system the 34 acre Gound Water Wetl and system sel ected for treatnment of ground
water is described in greater detail in the FS and supporting Technical Menoranda. In general,



this systemis intended to treat upper zone ground water flowing towards the SFCDR in the
western portion of Snelterville Flats. This systemw |l be designed to naximze the efficiency
of contam nated ground water capture in this area and naxi m ze renoval of contam nants from
ground water early as practicable. After source control renedial actions are in place and the
system operation has been optimzed, it is U S EPA s expectation that the constructed G ound
Water Wetland treatnent systemwi |l treat approxinmately three CFS of contam nated water toa

m ni mum of 90% renoval efficiency and will neet water-quality-based effluent limts prior to
di scharge to the SFCDR  Shoul d passive collection of ground water for treatnment not prove
effective, active collection (i.e., punping) will be required to achi eve recovery of

contam nated ground water. Mdifications to the treatnent process will be required if
perfornmance standards noted above are not achieved.

For both systens, |ong term nanagenent of wetland substrate and operations and managenent
considerations will be an integral part of the Renedial Design

9.2.11 Public Water Supply Consi derations

The current availability of an offsite potable water supply for nost Site residents effectively
limts the use of onsite water for domestic purposes; however, adequate supplies of suitable

wat er nmust continue to be available to minimze exposure to onsite surface and ground water.
Shoul d of fsite potabl e water becone unavail able, additional actions nmay be required to assure a
safe drinking water supply until onsite sources are restored to a suitable quality. As discussed
previously, restoration of onsite water resources i s dependent upon control of upgradient
sources of contamination to surface and ground water as well as onsite renmedial actions.

Except as noted below, all ground water wells within the Site that are in the main valley

aqui fer, either upper zone, |ower zone, or other contaminated wells within the Site will be

cl osed or abandoned according to the State of Idaho requirenents. Existing donestic wells
selected for closure will be replaced by an existing alternative water supply if the residence
is not already serviced by a nunicipal water system Industrial wells will be replaced by an
alternative water supply as needed. Mnitoring and aquifer test wells will not require

repl acenent with an alternative water supply. Mnitoring wells will be closed if they are not
required for continued nonitoring. Approxinately 48 donestic wells, 43 industrial wells, and
317 nonitoring wells will be closed.

9.2.12 Soil Action Levels

Remedi al actions for specific areas of the Bunker H Il Superfund Site are outlined earlier in
this Section. Additional details on these renedial actions are provided in the FS description
of Alternative 3 and supporting Technical Menoranda. |In general, the decision regarding how a
particular area of surface contamination is addressed is a function of the area it is within.
Areas that are prinarily inmpacted by a mxture of tailings and alluvium (soil) are suitable for
cappi ng. These areas represent a high volune, |ow concentration source that is appropriately
managed by a conbinati on of contai nnent technol ogies and institutional controls. This approach
is consistent with U S. EPA s previously issued Residential Soils ROD.

Areas that have been inpacted by contanmination frommneral processing facilities (e.g., |ead
snelting, zinc refining, etc.) are slated for renoval since these wastes are generally of higher

concentration and require a greater |level of nanagenment in order to insure a protective renedy.

For the purposes of this ROD, clean replacenent soils are considered to contain |less than 100
ppm | ead, 100 ppm arsenic and 5 ppm cadm um

9.2.13 Operations and Mi ntenance Requirenents



Speci fic Qperations and Miintenance (08 requirenents for all remedial actions selected in this
Record of Decision will be devel oped during the Renedi al Design process. O & Mrequirenents are
an integral conponent of remedial actions and nust be planned and i nplenented to ensure the | ong
termeffectiveness of selected neasures. Long termprotection of human health and the
environnent is dependent upon the successful naintenance of barriers, facility closures (i.e.
Cl A Snelter Conplex), erosion control structures, channel |iners,and contam nant treatnent
systens. O & Mrequirenents nust al so be designed to conplenent institutional control and

Moni toring prograns which are di scussed bel ow.

9.2.14 Institutional Controls

Institutional controls, which include a variety of legal restrictions and regul ati ons on the use
of land where potentially hazardous | evels of contamination will renmain after conpletion of this
remedy, are an inportant conponent of renedial actions for the Bunker H Il Superfund Site. The
Residential Soils ROD issued in 1991 requires the use of institutional controls for nmintenance
of residential soil barriers to prevent human contact with contam nated soils after renoval and
repl acenent of contam nated surficial soil.

This renmedy also relies upon institutional controls to assure the protectiveness of selected
remedi al actions, including certain hillside areas within the Site which have surface soi
concentrations that exceed residential soil cleanup goals for |ead, and which are likely to be
devel oped in the future. Institutional controls will guide the future devel opnent of these areas
to ensure that appropriate renmedial actions are taken, including the use of protective barriers
on contam nated soils, to protect future residents and users of such areas from exposure
presenting unacceptable risks. In addition, institutional controls will assist |andowners who
undert ake projects by providing guidance and certification of conpliance with the institutiona
controls regul atory program

The NCP sets out U S. EPA's expectation that institutional controls "shall not substitute for
active response neasures [that actually reduce, mnimze, or elimnate contam nation] as the
sol e renmedy unl ess such neasures are determned not to be practicable." 40 CFR Part
300.430(a) (1) (iii)(D). Nevertheless, where active renediation is not practicable, institutiona
controls maybe "the only neans available to provide for protection of human health." 55 Fed.
Red. 8666, 8706 (March 8, 1990). |In addition, institutional controls nmay be "a necessary

suppl ement where waste is left in place as it is in nost response actions." |d.

Accordingly, U S EPA has determined that institutional controls are both an acceptabl e and
integral conponent of renedial actions for both the Residential Soil ROD and this Non-popul at ed
Areas ROD. Institutional controls have been identified and evaluated in the Residential Soi
Feasibility Study and RADER, and U. S. EPA and | DHW have participated i n the devel opnent of the
Panhandl e Health District's evaluation of such controls in the Popul ated Areas. Institutional
controls were al so evaluated in the Non-popul ated Area FS.

The January 25, 1991, Draft "Evaluation of Institutional Controls for the Popul ated Areas of the
Bunker Hi Il Superfund Site," prepared for the Panhandl e Health District outlines the need for
and purpose of a conprehensive Institutional Controls Program (I CP) for the Bunker H Il Site.
There are four main conponents of the | CP, including:

. An Environnental Health Code

. Performance Standards for renedial actions (e.g., specifications for barriers);

. An educational programfor residents and contractors to famliarize thenselves with |ICP
equi renents;

1
2
3
r
4., Atesting and nonitoring programto evaluate the effectiveness of the |ICP



The Panhandl e Health District held nunerous nmeetings with local elected officials regarding the
devel opnent and i nplenentation of the ICP. On February 24, 1992, the Panhandl e D strict Board of
Health formally approved the Panhandle Health District's involvenent as the nanagenent entity
for the Institutional Control Programand their commtment to amend the existing Environnental
Heal th Code to include specific Contam nant Managenent Regul ati ons andperfornance standards. In
May 1992, the Panhandl e Health District conpleted a draft of an Environnental Health Code, also
known as Cont ami nati on Managenent Regul ati ons.

Once finalized and adopted, the Contam nant Managerment Regul ations will be incorporated into the
Panhandl e Health District's Environnental Health Code, and are expected to govern all
excavations, building, devel opnent, grading and renovations within the Site and potentially
other areas affected by heavy netal contam nation within the Panhandl e Health District's
jurisdiction in Shoshone County.

The Environnental Health Code will also include specific performance standards to regul ate and
provi de guidance for all activities enconpassed by the ICP. The perfornmance standards will
establ i sh m ninumrequirenents when barriers are to be established or breached and will govern
the followi ng activities:

Bui l ding Interior Construction/Mdification
Exteri or Construction

Subdi vi si on Devel opnent

Transportation

Di sposal

Clean Materials Supply Program

oakrwbdE

After adoption of the Environnental Health Code and perfornance standards, the Panhandle Health
District will then devel op an educati onal program conponent of the ICP, based on the final |ICP
perfornmance standards. The Panhandle Health District will then adm nister and oversee the
testing and nonitoring conponent of the |CP.

In addition, the Health Intervention Program as described below, will be continued at |east
through the conpletion of renedial action. This programidentifies children and pregnant wonen
who are being inpacted by | ead exposures and provide intervention activities to mtigate such
exposur es.

Bl ood | ead screening should continue as it is currently being perforned until the Renedial
Action is conpleted and the bl ood | ead concentrations Renedial Action Objective is net. This
RAO requires that blood |l ead | evels decrease until 95% of the children tested-have bl ood | ead
| evel s bel ow 10 ug/dl with I ess than 1% of children having bl ood | ead | evel s above 15 ug/dl.

The obj ective of the screening programwi |l continue to be the identification of children who
have el evated bl ood | ead | evels and need follow up to reduce | ead exposures. The Centers for
Di sease Control guidelines for follow up activities will be used to determi ne appropriate
intervention response. Qutlined below are specific response actions for blood concentration
ranges.

ug/dl  Foll ow Up Response

10-14 Provide rescreening and conmmunity-w de chil dhood | ead poi soning prevention activities.
These prevention activities will be part of the Institutional Control education program

15-19 Response as listed for 10-14 ug/dl plus hone visits by health professional and provide
nutritional and educational intervention. |If appropriate, recommend a special education



eval uation for school age children by the l|ocal school district.
20-44 Responses as listed for 15-19 ug/dl plus recommend a visit to a fam |y physician

Children between the ages of 9 nmonths to 9 years will be included in the program The program
will continue to offer incentives to children for having their blood tested. A house dust
sanpling programw ||l be continued. Hone visits would include environnental eval uati ons which
exam ne house dust, residential soils, vegetable gardens and paint.

Pregnant wonen will al so be screened. However, no incentives would be provided, as is the case
for children. Wnen with blood |l ead | evels greater than 10 ug/dl would be referred to their
physician for nedical evaluation. Additionally, a hone visit would be conducted and the
expectant nother provided with nutritional and intervention information

Once renedial actions are conpleted and bl ood | ead | evel s have decreased to neet the RAO

descri bed above, the health intervention programw || be scal ed back to provide bl ood | ead
testing upon request only. The sane follow up responses for children and pregnant wonen with
el evated blood lead levels will be activated. However, the nunber of individuals needing follow
up woul d be | ow.

The Panhandl e Health District has stated that it will only nmanage and adm nister the ICP for as
long as it is funded, as the Panhandle District Board of Health has not, and will not, authorize
funding for any of the Institutional Control Programactivities. Comunity acceptance of the

I CP program as expressed during the public comment period, is also conditioned on such controls
being self-sustaining with no additional costs to Site residents or |ocal governnents

9.2.15 Monitoring
Extensive nonitoring of soil, water, and air is an inportant conponent of the renedial actions
outlined in the ROD. Monitoring is required for the follow ng purposes, in addition to those

that may be required during Renedial Design

1 To evaluate conpliance with ARARs in surface and ground water

To assess the status of environnental receptors (i.e., biological nonitoring)

To eval uate the perfornmance of specific renedial actions and their respective O & M
pr ogr ans

To eval uate success in neeting public health protection goals (i.e., continuation of bl ood
| ead screening program

To eval uate the adequacy of control neasures instituted during inplenentation of renedial
actions.

Monitoring prograns will be utilized to evaluate the success of renedial actions in protecting
human health and the environnent and will serve to assist U S EPA in determning the adequacy
of renedial actions selected in this ROD.

9.2.16 GCeneral Renedi al Design/Renedial Action Considerations
During renedial actions certain activities will have to be maintained or inplenmented to protect

human health and environment. These activities include; dust control, access control, fire
control, and the nmanagenent of the rel ease of contam nants during renedial construction



activities.

During renedi al construction activities, dust control nmeasures will be inplenented site wide to
prevent the transport of contam nated material. The dust control activities can include the use
of water to wet down areas or polyneric, chemcal, or physical surface sealers for tenporary
dust control. Sone of the areas that will receive tenporary dust control include Page Pond and
Cl A surfaces and di kes, roads in the popul ated and non-popul ated RON Snelterville Flats, the
Snel ter Conpl ex, and other source areas that generate fugitive dust. Institutional controls
will also be applied to restrict access to potential source areas to control transport of
contaminants within the site and exposures to contam nants of concern

Access control will be maintained in all areas where it currently exists until the renediation
inthat area is conpleted. Access controls will also be used to prevent exposures during
remedi al actions. Access controls will include fencing, signs, and security patrols and guards.

Fire control will be in place until renedial actions are conpleted in the Snelter Conplex and
MOA. Fire control will include quarterly inspections of all structures until they are either
denol i shed or decontam nated. The necessary fire protection materials, including the necessary
wat er supplies, will be nmaintained as |long as the potential for release of contam nants through
fire exists. This will include coordination with the local fire district to provide the
necessary information for safe access should it be necessary to fight a fire. A so included in
fire control is the use of fire protection during all activities involving potential ignition
sources, such as cutting and wel ding activities. These activities include wetting down areas
prior to these activities, having fire extinguishers at hand, and providing a fire watch for an
appropriate period after all ignition sources have been abated

The nmanagenent of the rel ease of contam nants during renedial construction activities will also
be performed. This will include the managenent of high flow runoff to minimze sedi nent
transport in surface water. Stormwater nanagenent during renedy inplenentation wll be
consistent with all State and |local requirenents. Best Managenent Practices enpl oyed during
renmedi al action inplenmentation will include extensive use of stormwater detention facilities to
mnimze inpacts fromrunoff events until nonitoring of renedial actions have denonstrated their
effectiveness in mtigating contam nant |oading fromrunoff events.

Any repairs required to community infrastructure, such as roads and utilities, due to the
i npl enentation of renedial actions required in this ROD, will be inplenented as appropriate.

9.3 CHANGES TO PRCPCSED PLAN

Residential soils were originally intended to be consolidated on Page Pond or another suitable
area onsite. For clarification, it is also appropriate to utilize residential soils as a
sub-base material for the closure of the Lead Snelter and Zinc Plant, or as a conponent of the
final cover of these closures if surface concentrations are bel ow 1000 ppm | ead and access is
control | ed.

Language has been added to Section 10 of this ROD to clarify when the contingent waiver of
ground water ARARs in the nmain valley aquifer woul d become effective based upon technica
inmpracticability. |1t has been further clarified that, while renedial actions outlined in this
ROD seek to limt the inpacts of site contam nant sources on the SFCDR, achi evenent of FWQC in
the river is beyond the scope of this ROD and attainnent of FWQC in the SFCDR is not an ARAR for
this ROD.

Prelimnary results of treatability testing of Principal Threat material accunul ations indicate
that a rain water leach test is nore appropriate under the circunstances of this rel ease than



the acid leach test typically utilized for design of stabilization mxtures neeting LDR
requirenents. Therefore, a rain water leach test will be used in lieu of an acid |each test to
desi gn the cenent-based stabilization mxture for treatnent of Principal Threat waste. This test
will be a nodification of U S. EPA Method 1320 utilizing water with a pH representing | oca
conditions, rather than acidified water

9.4 QUANTITY OF MATERI ALS REMOVED, CONTAI NED, AND TREATED
Table 9-2 provides a summary of quantity of materials renoved, capped, and treated.
9.5 QCOsT

Cost eval uations, including the assunptions used, are presented in the Non-popul ated Areas
Feasibility Study (FS) report. A summary of estimated capital, both direct and indirect, and
&M and net present worth costs associated with the selected renedy is outlined in Table 9-3
Conti ngency al | onances have been included in the estinmates, consistent with the extent of the
uncertainties. The accuracy of the estimates is expected to fall within the acceptabl e range of
+50 percent to -30 percent, as outlined in the NCP

Capital costs are those required to initiate and construct the renedial action. Typical capita
costs include construction equi prent, |abor, and naterial expenditures, engineering, and
construction managenent. The total estimated capital, including direct and indirect costs, is
$56.6 mllion (Table 9-3).

An i npl enentation period of six years for the selected renedy was assunmed for cost estination
purposes. The exact duration of initial inplenmentation and corresponding capital cost
distribution is dependent on the results of the Renmedi al Design Phase. The capital cost for
each year is converted to 1991 dollars. Using a three, five, and ten percent discount rates and
a 30-year estinmated project life, the present worth cost for the selected renedy is $57.2

$52.0, and $42.4 nillion, respectively (Table 9-3). Capital costs and | ong-term annual O&M
costs are included in the total present worth cost.

Estimates for the cost of O&M activities are prepared for operations expected to be perforned
for the 30-year period following site renediation. Site wide nonitoring costs, a contingency
fund for unpredicted events, and all owance for periodic site reviews are not included. These
costs are necessary to ensure the continued effectiveness of the renedial action

The feasibility study cost estinates have been prepared for guidance in project evaluation and
inplenentation fromthe information available at the tine of the estimate. The final costs of
the project will depend on actual |abor and material costs, actual site conditions,
productivity, conpetitive narket conditions, final project scope and schedul e, and ot her
variable factors. As a result, the final project costs will vary fromthe estinates presented
here. *** The cost estinmates as presented in the FS do not include costs for the H Il side work
that is required by a 1990 H |l sides ACC or additional cost of revegetation in the 50 - 85%
cover class. The costs for conmmercial buildings and lots, rights-of-way, interior dust

remedi ations, and conpliance with National H storic Preservation Act were al so not estinated.
However, the cost estinmate does include the cost of denolishing the two tall stacks which is not
a required conponent of this ROD and the solidification of the copper dross flue dust (CDFD)
whi ch has already been relocated to the Lead Snelter in preparation for stabilization as
required by a 1991 UAO issued by the U S. EPA

In addition to the costs specified in this ROD, site w de cleanup also includes an estimated $40
mllion dollars to inplenent the Residential Soils Record of Decision, and approximately $20
mllion dollars which has been incurred to date for site investigations, renoval actions, and



oversi ght of PRP investigations and response actions. To date, approxinmately 400 residenti al
properties have been renedi ated and nunmerous response acti on have been taken across the Site to
protect human health and the environnent. These actions are discussed in Section 2 of this ROD

It is anticipated that although cost estinmates presented in the FS and sumarized in this ROD do
not include a specific item zation of every itemof the selected renedial action, as noted
above, these onissions are offset by inclusion of other elenents in the FS cost estinates that
are currently being addressed under U S. EPA Orders. |In any case, the overall cost estimate is
expected to be consistent with RI/FS Quidance (U S. EPA 1988).

9.6 PERFORVANCE REQUI REMENTS

Performance requirenents for specific remedial actions are included in Section 9.2 of this ROD,
Remedi al Actions by Subarea. During renedial design, nonitoring prograns will be devel oped to
eval uate perfornmance of each renedial action. Additionally, O & Mrequirenents will provide for
conti nued achi evenent of perfornmance standards over tine.

10 STATUTCRY DETERM NATI ONS

The selected renmedy is protective of human health and the environnent, will conply with federal
and state requirenents that are legally applicable or relevant and appropriate (unless the
contingent wai ver discussed in Section 10.2 of this RODis invoked), and is cost-effective. The
selected renedy utilizes alternative treatnent and resource recovery technol ogies to the naxi nrum
extent practicable. Because this renedy will result in hazardous substances renai ning onsite
above heal th-based | evels, the five-year review provisions of Section 121(c) of CERCLA, 42

US C S 9621(c), will apply to this action. The foll owi ng sections di scuss how the sel ected
remedy neets the statutory requirenents.

10.1 PROTECTI ON OF HUVAN HEALTH AND THE ENVI RONVENT

The remedy selected is protective of human health and the environment by inhibiting the

signi fi cant exposure pat hways through renoval s, contai nnment, and treatnent. The transport of
contam nants by air and direct exposure to contam nated soils will be controlled by renoval of
contam nated naterials or barriers. Base flow surface water from contam nated onsite
tributaries entering the SFCOR will be treated prior to entering the river. Revegetati on and
erosion control efforts on the hillsides will help control the transport of soils by surface
wat er runoff during stormevents. A portion of the ground water that enters the SFCOR in the
vicinity of Pinehurst Narrows and the CI A seeps will be collected and treated prior to entering
the river, as will theground water in the Government Qulch. Infiltration through the Smelter
Conmpl ex and ClI A caps will be mnimzed by inplenentation of effective closure nmethods, therefore
the inpact to ground water fromthese areas will be reduced. Principal Threat soils and source
materials will be treated prior to consolidation within the Lead Snelter closure. This wll
effectively limt the potential of a release of Principal Threat material if the cap is ever

br eached.

The anal ysis presented in the FS denbnstrates that the remedy selected will reduce the

signi ficant exposure pathways. Wen the renedial actions are conpleted and the Institutional
Controls Programis inplenented, the risks associated with netal contami nation will be reduced
to acceptable levels. Therefore, U 'S EPA has concluded that the selected renmedy will be
protective of human health and the environnent.

10.2 COWPLI ANCE W TH APPLI CABLE OR RELEVANT AND APPROPRI ATE REQUI REMENTS ( ARARS)

Pursuant to Section 121(d) of CERCLA, 42 U S.C 9621(d), renedial actions shall attain a degree



of cl eanup of hazardous substances, pollutants, and contam nants rel eased into the environnent
and control of further release which, at a mninmum assures protection of human health and the
environnent. In addition, renedial actions shall, upon their conpletion, reach a |evel or
standard of control for such hazardous substances, pollutants, or contam nants which at |east
attains legally applicable or relevant and appropriate federal standards, requirenents,
criteria, or limtations, or any pronul gated standards, requirenents, criteria, or limtations
under a state environnmental or facility siting lawthat is nore stringent than any federal
standard (ARARs). In instances where the renmedial actions do not achieve ARARs the basis for a
wai ver must be provided by U S. EPA

The federal and state ARARs for this renedy, identified by U S. EPA and | DHW respectively, are
presented in Tables 10-1 through 10-6. These tables cite the requirenents identified, state
whet her the requirenents are applicable or relevant and appropriate, summari ze the substantive
standards to be met, and specify where in this RCD the requirenents nust be net. It is expected
that this renedy will satisfy all ARARs identified, except in the instance where the

contingenci es outlined below for attai nment of groundwater ARARs in the nain valley aquifer
denonstrate the technical inpracticability of achieving chem cal-specific ARARs for certain
areas of the aquifer. Because of the conplexity of this renmedy, the applicability of certain of
the ARARs is discussed below. Additional analyses of ARARs is presented in Section 8 of the
Non- popul ated Feasibility Study and Section 2 of the Residential Soils Feasibility Study.

G ound and Surface Water ARARs

Section 121(d) of CERCLA, 42 U S.C. S 9621(d), specifically states that renedi al actions shall
attain a level or standard of control established under the Safe Drinking Water Act (SDWA),
where such level or control is applicable or relevant and appropriate to any hazardous
substance, pollutant or contaminant that will remain onsite. The enforceabl e standards under
the SDWA are naxi mum cont am nant |evels (MCLs) which represent the maxi num perm ssible | evel of
a contam nant which nay be delivered to any user of a public water system Section 121(d) of
CERCLA al so states that renedial actions shall attain naxi mrum contam nant |evel goals (MILGs)
where such goals are rel evant and appropriate. (MCLGs are heal th-based goals set at |evels at
whi ch no adverse health effects may arise, with a nargin of safety.)

MCLs are only legally applicable under the SDWA to the quality of drinking water at the tap.
Therefore, MCLs are not applicable with regard to renedi ati on of surface or ground water which
is not used or intended for drinking water purposes. They are, therefore, not applicable
standards with regard to this renedy. In addition, because the riparian surface water onsite is
classified by the State for agricultural and non-contact recreational purposes, and not drinking
water, MCLs and MCLGs are not relevant and appropriate for renmedi ation of onsite, riparian
surface waters. However, MCLs and MCLGs are rel evant and appropriate for ground water onsite
since it is possible that the aquifer could be used for drinking water purposes in the future.

One goal of site-wide renedial actions is to restore ground water to its naxi mum beneficial use.
Currently, onsite ground water is utilized for donestic consunption only in limted
circunstances and prinmarily in areas outside of the contam nated valley aquifer system Public
wat er supplies within the Site conme fromsurface water sources that are uninpacted by Site
contami nation. Wile donestic use of ground water is limted, there are some wells within the
val |l ey aqui fer systemoperated by individuals utilizing ground water for |andscapi ng or other
non- consunpti ve purposes.

Remedi al actions specified inthis RODw Il linmt exposure to contam nated ground water by

abandoni ng potentially contam nated wells and connecting additional users to the public water
supply system These actions, in conjunction with the use of institutional controls to limt
future utilization of contam nated ground water, provi de adequate protecti on of human health



fromthis exposure pathway

Notwi t hst andi ng the effecti veness of these actions in mnimzing exposure of the resident
popul ation to contam nated ground water, it is also a goal of this renedial action to i nprove
ground water quality, both for potential use as a water supply, and to ensure that it does not
contribute to surface water quality degradation

Based on information obtained during the Renedial Investigation, and the analysis of renedi al
alternatives, US. EPA and IDHWbelieve that the sel ected renmedy nay be able to achieve the
water quality inprovenent objectives stated above. However, ultimate attai nnent of federa
Drinking Water Standards in the valley aquifer systemwll in part depend upon the success of
upstreamwater quality inprovenent initiatives in controlling contam nant |oading to the valley
aqui fer system as well as onsite actions. QGound water contami nation nmay be especially
persistent in the i mediate vicinity of contam nant sources, and in portions of the valley

aqui fer systemnost strongly influenced by upgradi ent surface and ground water contam nation

The ability to achi eve cleanup goals (DW5 ARARs and protection of surface water quality) at al
poi nts throughout the valley aquifer systemcannot be determned until the renedial actions
outlined in this ROD have been effective in neeting their individual perfornmance standards
(specified in Section 9), and upgradient efforts to inprove water quality have been inpl emented
If the selected renedy cannot neet DW5 t hroughout the valley aquifer system notw thstandi ng
upgradient efforts that nay be inplenented i ndependently of the actions required by this ROD, to
i nprove ground water quality entering the Site, the contingency neasures described in this
section may replace the selected remedy and ground water cleanup goals. These contingency
neasures will include refinenent of ground water recovery and treatnent system conponents of the
remedi al action, and continuation of institutional controls.

The sel ected renmedy will include ground water extraction and treatnent fromthe western portion
of Snelterville Flats, areas North of the A and Government Qulch for an estimated period of
no less than 10 years after the conpletion of site wi de source control renedial actions.

Overal |l systemperformance will be carefully nonitored on a ongoing basis and adjusted as
warranted to nmaximze systemefficiency. Modifications may include any or all of the follow ng

a. augnentation of passive ground water collection at the Snelterville Flats ground water
wet | and by active recovery of ground water (i.e., punping) to increase capture efficiency if
RAGCs for protection of SFCDR water quality due to onsite sources are not nmet due to ground water
contributions to this segnent of the river

b. nodifications to the ground water (seep) collection systemto be constructed north of the
ClA to increase contam nated ground water capture efficiency if RAGCs for protection of SFCDR
water quality due to onsite sources are not nmet due to ground water contributions to this
segnent of the river;

c. active collection and treatment of contam nated ground water in Deadwood Gul ch and Magnet
Qulch if source control neasures in those areas are not successful in controlling the continued
rel ease of contami nants of concern to the ground water system at concentrations exceedi ng ARARs

d. renoval, containnment, or treatnent of discrete ground water contam nant sources when it can
be determ ned that additional benefits to ground water nay be achi eved by such actions

If it is determ ned, based on the successful inplenentation of the selected renmedy (i.e.,
perfornmance standards are net), and the above specified nodifications, that certain areas of the
val |l ey aqui fer systemcannot be expected to neet ARARs, notwithstandi ng whatever additiona
efforts which nay be nmade, independently of the actions required by this ROD to inprove



upgradi ent ground water quality entering the Site, the followi ng nmeasures involving |long-term
nmanagenent nmay occur, for an indefinite period of tine, as a nodification to the existing
system

a. along-termprogramwill be devel oped and funded to insure the continued operation of
contai nnent systens, (such as source control neasures and ground water recovery and treatnent
conponents of the renedial actions) to limt the continued release or mgration of contam nants
of concern;

b. chem cal -specific ARARs will be waived for those limted portions of the valley aquifer
system not neeting drinking water ARARs, based upon the technical inpracticability of achieving
further contam nant reductions, as denonstrated by inplenentation of the selected renmedy and the
nmodi fi cations di scussed above;

c. institutional controls will be continued to restrict access to those portions of the aquifer
whi ch remai n above renedi ati on goal s;

d. nonitoring of ground water to eval uate changes in ground water quality and insure the
adequacy of institutional controls in limting exposure to contam nated ground water;

e. periodic revieww |l be perforned of the success of upgradient water quality inprovenent
initiatives in enhancing onsite water quality; longterminprovenents nmay influence the
requirenents of the institutional control system

The decision to invoke any or all of these neasures will occur during periodic review of the
remedi al action, which will occur at |east every 5 years, in accordance with CERCLA section
121(c) of CERCLA, 42 U S.C. S 9621(c).

U S. EPA has determined that the human health water quality criteria for ingestion of organisns
(fish) and the chronic aquatic life water quality criteria (FWXs) under the Cean Water Act are
applicable with regard to onsite tributaries to the SFCDR Wth respect to the SFCDR the R
denonstrates that SFCDR water quality within the Site is substantially controlled by | oadings
fromsources upstreamof the Site to a degree that even with total elimnation of |oadings from
onsite sources, the FWXC for cadmum Ilead, and zinc would still be exceeded (See Section 5.2 of
the Techni cal Menmorandum Post Renedi ation Water Quality Projections for Feasibility Study
Alternatives 2, 3, and 4). Because this ROD does not address renedi ation of the SFCDR (exceptfor
the contribution fromonsite sources), attainment of FWC in the SFCDR is not an ARAR with
respect to this renedial action.

Currently the SFCDR is a water quality limted stream segnment; however, IDHW U S. EPA the
Coeur d' Alene Tribe, and other interested state federal and | ocal agencies are considering
devel opnent of a Total Maximum Daily Load (TMDL) for the SFCDR as required by the dean Water
Act. Discharge limts for the Collected Water Wetl and and Ground Water Wetl and treat nent
systens effluents will be deternmined as this process evolves as part of the Coeur d' Al ene Basin
Restoration Project. It is also expected that control and abatenent of onsite sources of
contaminants will be effective in reducing netal |oading to both ground and surface water.

Five year reviews, at a mninum wll be relied upon to evaluate the effectiveness of the
sel ected renedy and conpliance with ARARs. In addition, until the ARARs can be net, the renedy
will rely on the institutional control of water use to be adequately protective of human heal th.

RCRA ARARs

RCRA i nposes a nunber of requirenents on renediation involving the disposal and/or placenent of



wastes and therefore contains a nunber of provisions which nay be ARAR at a Site. Land Di sposal
Restrictions (LDRs) place specific restrictions on certain RCRA hazardous wastes prior to their
placenent in a land disposal unit. Under CERCLA, placenent occurs when wastes are noved from
one "area of contam nation" (ACC) to another. Therefore, wastes left in place or consolidated
within one ACC are not subject to the regulations. For purposes of this ROD, the entire Bunker
H1l Site has been identified as one ACC. LDRs, therefore, are generally not applicable. In
addi tion, certain wastes produced through the extraction and beneficiation of mnerals (and sonme
specifically identified mneral processing wastes) have been excl uded from RCRAregul ati on
pursuant to section 3001(b)(3)(A) (ii) of RCRA 42 U S.C. S 6901(b)(3)(A)(ii) (these excluded
wastes are referred to as "Bevill-exenpt"). Further, LDR treatnent standards have not been
promul gated for mneral processing wastes. Al though LDRs are not applicable to any of the
actions specified in this ROD, U S. EPA has determ ned that certain aspects of RCRA LDRs may be
rel evant and appropriate for the treatment of Principal Threat soil and naterial accunul ations.
As was di scussed previously, the relevant and appropriate aspects of LDRs for treatnent of
Principal Threat waste will be attained through design of a cenment-based stabilization mxture
that will nmeet percent reduction goals and/or extract concentration criteria outlined in the
RCRA LDRs for inorganic materials using a rain water |leach test to sinmulate onsite conditions.
Those percent reduction standards are a mininmumof; 90%for arsenic, 90%for mercury; 95%for
cadm um 90% for antinony, 95%for nickel, and 99%for |ead. Extraction concentration criteria
are 1.0 ppmfor arsenic, 0.008 ppmfor nercury, 2.0 ppmfor cadmium 0.2 ppmfor antinony, 1.0
ppm for nickel, and 3.0 ppmfor |ead.

RCRA LDRs are not applicable or relevant and appropriate at the Page Pond, CIA Hllside, mne
dunmp, or Snelterville Flats portions of the Site because wastes in these areas are Bevill -exenpt
and/or their placenment constitutes consolidation within the ACCC Wile not applicable at the
MDA, LDRs are relevant and appropriate there for wastes which will be treated. Finally, LDRs are
not applicable or relevant and appropriate at the Wtlands System because wastes there are being
consolidated for in situ treatnent.

In addition to LDRs, RCRA can inpose closure (40 CFR Part 264, Subpart G and ground water
nmonitoring requirenments (40 CFR Part 264 Subpart F). For purposes of this ROD, RCRA 40 CFR Part
264, Subpart G closure requirenents are relevant and appropriate to the Snelter Conplex. Wth
regard to potential wastes which nay renain onsite as treatnent residuals at the Wtland
Systens, rel evant and appropriate aspects of RCRA 40 CFR Part 264, Subpart X will apply. At these
areas of the Site, RCRA's substantive closure requirenents will be met. In addition, certain
provi sions of RCRA 40 CFR Part 264, Subpart G are relevant and appropriate at the Cl A and Page
Pond. Conpliance with the substantive requirenents for protectiveness under these sections will
be achi eved through capping and institutional controls as further described in Section 9.2 of
this document.

Requirenents for ground water nonitoring under RCRA 40 CFR Part 264, Subpart F are relevant and
appropriate for RCRA wastes |ocated at the Snelter Conplex and the Wetlands System Al though
not applicabl e based on Bevillexenpt status, RCRA 40 CFR Part 264, Subpart F requirenents are
rel evant and appropriate at the Snelterville Flats, Page Pond, A MO and Hillside portions
of the Site. The substantive requirenments for ground water nonitoring will be achi eved under
the Site wide nonitoring programestablished for the overall renedy.

Asbest os and PCB ARARs

The substantive standards of 40 CFR 61 regardi ng managenent and di sposal of asbestos and 40 CFR
700 regardi ng PCB managenent and di sposal are applicable at the Snelter Conplex and MDA portions
of the Site. Before and during denolition, ashestos and PCB containing naterials will be
properly managed pursuant to these regulations. Asbestos nanagenent during renedial actions
will also be consistent with U S. EPA s policy regardi ng di sposal onsite.



Executive Orders

Executive Order 11990, 40 CFR Part 6, Appendix A regarding wetlands protection is applicable
for the West Page Swanp renedial actions and certain portions of the Snelterville Flats area.
These areas will be managed to avoid adverse effects, to mninmze harm and, to the extent
practicable, to enhance wetlands in keeping with this Executive Order. In addition, Executive
Order 11988, 40 CFR Part 6, Appendix A regarding floodplain protection is applicable at the Wst
Page Swanp, Snelterville Flats, and Wtlands System portions of the Site. Pursuant to the terns
of this Executive Order, these areas will be evaluated for potential effects fromflood hazards.

10. 3 COST- EFFECTI VENESS

U S. EPA believes the selected remedy is cost-effective in mtigating risks posed by

contami nated soils, ground water, surface water, and nmaterial accunulations at the Bunker H Il
Site. Section 300.430(f)(ii)(D of the NCP requires an eval uation of cost-effectiveness by
conparing all the alternatives that neet the threshold criteria (protection of human health and
the environnent) against three additional balancing criteria (long-termeffectiveness and
permanence; reduction of toxicity, nobility, or volune through treatnent; and short-term
effectiveness). The selected remedy neets these criteria and provides overall effectiveness in
proportion to its cost.

The sel ected renedy includes source controls and treatnent. Institutional controls will ensure
| ong-term nmai ntenance of the physical and institutional barriers that protect against

contam nant exposures. This alternative is attractive because of the relatively | ow cost
(approxinmately $52.0 mllion net present worth) and expected effectiveness.

The principal difference between the selected renmedy and the other two alternatives is the
anmount of treatnent. One alternative relies primarily on source containnent. Al though |ess
expensi ve that the selected renedy, source contai nment would provide a | ess effective nmeans of
protecting human health and the environnment since no water treatnent, either surface or ground
is included in this alternative. A though Alternative 4 would renove nore contani nat ed
materials for consolidation onsite, the associated cost of $120.3 mllion was substantially

hi gher than that for the selected renedy, the added effectiveness would be nargi nal with respect
to the additional cost. The selected alternative was therefore determined to be nore
cost-effective

10. 4 UTI LI ZATI ON OF PERVANENT SCLUTI ONS AND ALTERNATI VE TREATMENT TECHNOLOG ES TO THE MAXI MUM
EXTENT PRACTI CABLE

U S. EPA has determined that the selected renedy represents the nmaxi num extent to which
permanent sol utions and treatnent technol ogies can be utilized in a cost-effective manner at the
Site. O the three alternatives protective of human health and the environnent and in
conpliance with ARARs, the selected renmedy provides the best balance in terns of long term
effectiveness; inplenentability; and cost. Al so, the selected renedy considers the statutory
preference for treatnent as a principal elenent and considers community acceptance.

Long-termeffecti veness was the primary reason for selecting Alternative 3 over Alternative 2
The treatnment included in the selected renedy provides nore pernmanent controls. The cost of
removals in Alternative 4 was too high conpared to Alternative 3, considering the associated
increnental inprovenent in perfornmance

The selected renmedy utilizes alternative treatnent and resource recovery technologies to the
maxi mum extent practicable. Al nmaterials, including Principal Threat materials and denolition
debris, will be evaluated for reprocessing or recycling before disposal onsite. Innovative



treatnent was selected for both ground and surface water in a constructed wetl ands treatnent
systens to renove netals. Principal Threat materials that cannot be reprocessed or recycled
will be treated by cenent based stabilization. The treatnent process will reduce the nobility
of the contam nants by stabilizing themin a solid matrix.

10.5 PREFERENCE FOR TREATMENT AS A PRI NCI PAL ELEMENT

The sel ected remedy satisfies the statutory preference for treatnent as a principal elenent.
The recycling and reprocessing of all materials practicable, cenent-based stabilization
treatnment of remaining Principal Threat naterials, and the treatnment of both surface and ground
water in the wetlands treatnment systemare all principal elenents of the selected remedy. The
treatnent, along with the engineering controls, is consistent with the Superfund program
expectations stated in the NCP (40 CFR 430(a)(1)(iii)(B)).
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ACRONYMS AND ABBREVI ATl ONS

ACd H Anerican Conference of Governnental Industrial Hygienists
ACM Asbestos Containing Mterials

ALC Aquatic Life Criteria

ACC Area O Contamination

ARARs Applicability or Relevant and Appropriate Requirenents
As Arsenic

ATSDR Agency for Toxic Substances and Di sease Registry
BDAT Best Denonstrated Avail abl e Technol ogy

BH Bunker H Il

BHMC The Bunker H Il M ning Conpany (U.S.), Inc.

BLP Bunker Limted Partnership

™ Cadmi um

coC Center for Disease Control

CDFD Copper Dross Flue Dust

CDFDP Copper Dross Flue Dust Pile

CDR Coeur d' Al ene River

CERCLA Conpr ehensi ve Envi ronnental Response, Conpensation, and Liability
Act

CFR Code of Federal Regul ations

cfs cubic feet per second

aA Central | npoundnment Area

CMCs Conbi ned Metal Concentrations

CMs Conbi ned Metal Loadi ngs

CPFs Cancer Potency Factors

CTP Central Treatnent Plant

(@1 Cl ean Water Act

cy cubic yard

dl deciliter

DWs Drinki ng Water Standards

ELVs Estimated Limt Val ues

ERA Ecol ogi cal Ri sk Assessnent

FDM Fugi tive Dust Model

FEMVA Federal Energency Managenent Act

FR Federal Register

FS Feasibility Study

FWC Federal Water Quality Criteria

gm gram

HEPA H gh Efficiency Particul ate Anal yzer

HHRA Human Heal th R sk Assessnent

HAVA Hazar dous Waste Managenent Act



I1C Institutional Controls

I CN I daho G tizens Network

I CP Institutional Control Program

| DAPA I daho Admi ni strative Procedures Act

| DHW I daho Heal th and Wl fare

| DT | daho Departnent of Transportation

LDRs Land D sposal Restrictions

Lin. ft. l'i near feet

MCl M neral s Corporation of |daho

MCLs Maxi mum Cont am nant Level s

MCLGs Maxi mum Cont am nant Level Goal s

MOA M ne Qperations Area

ny/ kg m | 1igram per kil ogram

ny/ ny m crogram per mlligram

ni 3] cubic neter

MIR M ni mum Technol ogy Requi renents

NAAQS National Anbient Air Quality Standard
NCP National G| and Hazardous Substances Pol | uti on Conti ngency Pl an
NPDES Nati onal Pollutant Discharge Elimnation System
NPL National Priority List

NQ Not Quantified

CSWER Ofice of Solid Waste Energency Response
Pb Lead

PCBs Pol ychl ori nat ed Bi phenyl s

PHD Panhandl e Health District

ppm parts per mllion

PRP Potential | y Responsi bl e Peopl e

PWIP Page Water Treatnent Plant

RADER Ri sk Assessnent Data Eval uation Report
RAO Renedi al Action (bjective

RCRA Resour ce Conservation Recovery Act

RI Renedi al | nvestigation

R/ FS Renedi al I nvestigation/Feasibility Study
ROD Record of Decision

ROW Ri ght s- of - Wy

RSFS Resi dential Soils Feasibility Study

SAl C Sci ence Application International Applications
SARA Super fund Anendnent Reaut horization Act
SCR Site Characterization Report

SDWA Safe Drinking Water Act

SFCDR Sout h Fork of Coeur d' Al ene River

SPM Sunshi ne Precious Metals, Inc.

sq. ft. square feet



TCLP
TLV

TMDL
TSCA

UAO

U S. EPA
UusS. FWs
us.C

Zn
Znd

Toxicity Characteristic Leaching Procedure
Threshold Limt Val ue

Total Maxi num Daily Load

Toxi ¢ Substance Control Act

Ti me Wei ghted Aver age

Unilateral Adm nistrative O der

United States Environnental Protection Agency
United States Fish and Wldlife Services
United States Code

Zi nc
Zinc Chloride



